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NEW JOURNALS FOR 1991! 


Journal of Materials Chemistry 


The Journal of Materials Chemistry is a new interdisciplinary journal dealing with the synthesis, 
structures, properties and applications of materials, particularly those associated with advanced 
technology and represents an exciting and radical new publishing initiative on the part of the RSC. 
It breaks away from the traditional divisions of inorganic, organic and physical chemistry, by 
recognising the interdisciplinary nature of materials research. Papers cover the modelling of 
materials, their synthesis and structural characterisation, physicochemical aspects of their 
fabrication, properties, and applications. In addition, papers are not necessarily about chemistry 

exclusively, especially when applications and devices are considered. | 


The Journal of Materials Chemistry contains original research reports (both full length papers and 
short communications), occasional review articles, book reviews, details of forthcoming conferences 
and a cumulative author index, together with colour photographs and diagrams where appropriate. 
Special issues that focus on particular topics are also envisaged. Times to publication are short, 
typically 4-5 months from acceptance for full papers and 12 weeks from receipt for communications. 


Published bi-monthly (6 issues per annum) ISSN 0959-9428 
1991 Price: EC £175.00 USA $395.00 Rest of World £195.00 


Mendeleev Communications 


Mendeleev Communications is a prestigious new journal produced as a Collaborative venture 
between The Academy of Sciences of the USSR and The Royal Society of Chemistry. 


Until now, the results of Soviet chemical research have been available only through the translation of 
articles already published in Russian in the USSR. Mendeleev Communications publishes original 
papers directly in English, avoiding the delays inherent in the conventional communication channels 
and for the first time, the international chemical community will have rapid access to the very best of 
soviet chemical research. 


The journal contains preliminary accounts of novel and significant results of wide general appeal or 
exceptional specialist interest. In format and range of subject matter it closely resembles its ‘sister’ 
publication, the highly successful RSC journal Chemical Communications. 


Published 8 times per volume ISSN 0959-9436 
1991 Price: EC and Rest of World £150.00 USA $295.00 


For detailed leaflets and a free sample issue of each, please write to: 


Kirsteen Ferguson 
Sales & Promotion Department 


~. ROYAL 


“ 


anaes SOCIETY OF 
Royal Society of Chemistry 
Thomas Graham trae 7 Mie 
Sci Park, Milton Road nrormation 
Cambridge CHOWN UK. Zi” Services 








Editorial Statement 


Our new magazine, Science and Technology in 
Hungary, is saluting the 33rd Congress of the 
International Union of Pure and Applied Chemistry 
(IUPAC), August 17—23, 1991. Budapest, with 
this special, topical issue. This is the pilot issue of 
this magazine. Even if continuation is not possible, 
we believe that this issue will serve a useful 
purpose. Science and Technology in Hungary may 
also become a continuing operation, envisaged to 
appear twice a year, sometimes, though not always, 
as topical issues. 

The purpose of this issue is to present chemistry 
and the chemical industry in Hungary. It is stressed, 
however, that we have not tried to take an 
inventory of our subject, and completeness was not 
aimed at at all. Rather, what is being presented is 
more of a sampling, parts of a mosaic especially as 
far as research directions are concerned. We 
believe that by introducing the Hungarian Academy 
of Sciences, some leading Universities, the 
Hungarian Chemical Society, and some research 
institutes and smaller teams as well as a few 
bastions of Hungarian chemical industry, our 
readers may gain an awareness of what is going on 
in chemistry in Hungary. If their knowledge is 
enhanced, our mission is fulfilled, and if further 
interest is generated, this would be the best 
appreciation of our efforts. 

During the past year or so, I have been often 
asked by foreign colleagues about the changes in 
Hungary’s political life and their influence on 
scientific and university life. To me the most 
important change has been the departure of politics 
from scientific and university activities. As for 
financial support of scientific research, the 
National Scientific Research Foundation (OTKA) 
is playing a growing role in supporting basic 
research. There is an increasing awareness of a 
significant number of Hungarian scientists going 
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abroad, in many cases for extended periods of time. 
It would be ill advised to try to stop this movement 
by administrative means. Rather, research 
possibilities and remuneration should be made 
competitive not so much to prevent people from 
going but to lure them back and making a one-way 
flow into a two-way traffic. 

This magazine is setting its goal primarily to 
open a window, or widen existing windows. For 
science and technology in Hungary international 
cooperation has always been vital. To me scientific 
cooperation is the most beuatiful joint human 
endeavor. Sport brings people together but it is 
competition before anything else. Music is very 
international but requires more passive than active 
participation. In science we have to create together. 

The inception of this magazine dates back a few 
years but I was invited to join a half year ago when 
the logistical background was already in place and 
what remained was to work out general editorial 
policy and design the first issue. By then all 
financial conditions, at least at a minimal level, 
were provided due to the preparatory work 
primarily by Mr. Gyula Eles. Mr. Eles was the 
deputy head of the foreign relations office of the 
Hungarian Academy of Sciences. For him to bring 
together the means for this magazine had become 
an avocation. He labored relentlessly on this project 
over the past few years, and his untimely and 
unexpected death after a brief illness just three 
months before the appearance of this first issue 
shocked us all. He left the administration of the 
magazine in impeccable order. 

_The magazine was put together by a very small 
group of people, mostly as voluntary work, and 
without a paid staff, helped by a few journalists. I 
would like to thank all our contributors for their 
dedicated work. 

Istvan Hargittai 


Scientific, Company, and Industrial 
Editors. All Rights Reserved. Repro- 
duction in any manner and any lan- 
guage, in whole or in part, without 
the prior permission of the copy- 
right owner is expressly prohibited. 


Typesetter: Hirlapkiado Vallalat 
Fényszed6 uzem 


Printer: Agria KFT 








rs 
} 
+ 


It is a great honour for all Hungarian chemists 
that IUPAC has selected Hungary as the sceen of 
its 33rd World Congress. It is the first time Hunga- 
ria chemists have had a chance to receive their col- 
leagues from various countries of the world and to 
gain ’’first hand’’ information on their results and 
their views on problems concerning their field and 
all humanity. 

It is an honoured and also important task for us 
to greet you here. Again Hungarian chemistry can 
give an account of the major strivings and activities 
that have recently characterized the development of 
this science. The aim of the present publication is 
also to demonstrate what Hungarian scientists have 
managed to achieve in chemistry, where they have 
been able to attain the highest international standards and which main economic 
and social demands have inspired and still inspire Hungarian chemical research. On 
my part I would like to recommend you this book hoping that it is not only the pic 





ture of our beautiful capital that you will keep in of eo 
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your memory but also a true picture of the achieve- yt / a 
ments of a group of researchers in this small co- ol Nate 


untry. Professor Erné Pungor 











Dear reader 


It is a unique opportunity to be present at the start 
_ Of a scientific journal. This time the congress of a 
_ respectable world organization, the IUPAC, has 
served congress of a as an insentive for Hungarian 
chemists to publish the results of their work carried 
out in research institutes and educational centers. 
A genuine scientist is modest. This issue of the 
journal doesn’t want to be immodest either, it 
merely demonstrates that our specialists are open to 
new contacts in the spirit of European 
rapprochement. It is inspiring to believe that 
initiatives like the present one could create forum 
| for foreign and Hungarian experts who are well 
| known all over the world to exchange views and 
discuss questions of common interest. 
Science has a role of increasing importance in Hungary. We are confident that 
scientific achievements are essential for catching up with Europe, for the 
modernization of society and economy, as well as for the change of political system. 
The Hungarian government cannot act as a rich patron but, in spite of all the 
difficulties, it ensures the basic conditions for scientific research, gives the 
specialists freedom, autonomy and highly respects their efficiency. It is their task to 
contribute to the foundation of economic recovery and of higher living standard. 
Our target is to accomplish developed science in a developed European country. 
We know that the education of the young generation of scientists, the valiance and 
independence of research and the increase of scientific capacity of the country are 
indispensable to that purpose. Hungarian chemistry might be a good example to 
demonstrate that there is a great deal of talent, scientific achievement and creative 
personaities as well. This issue of the journal is also a sign of it. 
The Hungarian government considers it an honour and privilege to host the 33rd 
|congress of IUPAC. I hope, the choice of the venue of the conference by the 
organizers has not been a mere coincidence, it can, perhaps, also be taken as a 
recognition of the positive changes going on in our country. 
The government wishes every success:to the conference of the chemists of the 
world. We believe that international cooperation in science has a bright future. Let 
this new journal, which has the honour to welcome the present world forum of 
chemists, promote this noble cause. ) ‘ 

| Ferenc Madl 
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Bertalan L. utca 2. 
H-1521 Budapest 
Hungary 

Phone: (36-1) 1812-179 
Telex: 22 5931 muegyh. 


CHEMICAL ENGINEERING STUDIES 
AT THE TECHNICAL UNIVERSITY OF 
BUDAPEST 


The TUB has always maintained 
wide international contacts. This 
indicated by the fact that among its 
some 10000 students, there are about 
1200 foreigners. They are studying at 
the seven faculties of the University 
(Civil Engineering; Mechanical 
Engineering; Architecture; Chemical 
Engineering; Electrical Engineering; 
Transportation Engineering; Natural 
and Social Sciences). 

Over 600 #£hundred _ students 
currently study in the faculty of 
Chemical Engineering; international 
student and staff excange programs 
are continually beign developed. The 


main branches in the Faculty are: 


Industrial Organic Synthetics; 
Industrial Plastics. Industrial 
Pharmaceutics; Light Industrial 


Chemicals; Industrial Biological and 
Food Technology. 

Many former students of the 
Faculty have subsequently 
progressed to positions of eminence, 
both in Hungary and around the 
World. 

The high proportion of foreign 
students is thanks to a new education 
introduced in 1984. This follows the 
English—American pattern providing 
two grade training. 

This decision was firstly motivated 
by a recognition of the importance of 


the English language in modern 
sciences and technology and, for this 
reason, any knowledge acquired in 
this language can be better applied 
and converted into practice in a future 
career. With this step TUB bhecame 
better involved’ in_ international 
education and research. Today TUB 


can be regarded as ae real 
international university. 

Degrees and Duration 

The Pre-Engineering course, 


available in English or in Hungarian, 
lasts at least one academic year. 


Courses for the B.Sc. degree with 
sufficiently high marks—irrespective 
of where they’ obtained _ their 
degree—can undertake a further two 
years’ study leading to an M.Sc. 
degree. 


lf an applicant has passed the 
required examinations and a thesis is 
accepted, the University will grant the 
Ph.d. degree. 


The Faculty of Chemical 
Engineering is always ready to 
welcome and give full support to new 
students, provided they are prepared 
to work hard. 


ENGINEERING PROGRAMS IN 
ENGLISH 


Domokos Kosary 


Hungarian Science at the Threshold of the 21st Century 


On the satellite view of Europe, in the 
middle, down from the bend of the 
Carpathian Mountains one can see a 
bean-shaped country. Her territory is 36 
thousand square miles, with a population 
of 10.6 million. Her inhabitants speak the 
strange Hungarian language, which is 
spoken all over the world by 16 million 
people, 15 million of whom are living in 
the Carpathian Basin. This small nation, in 
the community of European nations, 
shares the fate of East-Central European 
peoples. Her history, as a web of 
processes with different span of time and 
range, is organically connected to her 
neighbours and the whole of Europe. In 
these days, a period of forty years is being 
terminated by the removal of a military 
force which imposed an unnatural system 
upon this region. The wall, having 
separated the peoples of East-Central 
Europe from the epicentre of developed 
countries, has collapsed. A unique process 
of the world history is unfolding: party 
states, which dominated both economic 
and social life, are being replaced 
peacefully by constitutional democracies 
and market economies. 





Political transformation, so spectacularly 
sweeping across Central and Eastern Europe 
in the last years of the 80s, has been 
maturing for decades. Though political and 
economic systems were maintained by the 
international balance of military power, they 
could not break down the centuries-long 
national processes of the region in the sphere 
of culture, first of all arts and science. 
Outstanding personalities, scientists and 
artists have preserved and passed their 
values on the next generations in spite of 
persecutions. In the families of intellectuals 
the noble traditions have been preserved. 
From the second half of the 60s, Hungarian 
science has been in touch with the world, 
and by the beginning of the 80s it was 
attached to the leaders of development by 
thousand links. A growing number of 
Hungarian researchers had the chance to 
work in leading research institutes, more of 
them having become members of the 
community of the international "invisible 
college". The attempts by the central power 
to control these connections have failed. 

The political change took place in 
1990. The cure of the ailing economy 
began, often with painful operations. A 


constitutional state and market economy 
are being built. However, laws which 
might set creative people free, and market 
competition, which might encourage 
diligence, are not enough. Knowledge, its 
institutional accumulation, processing and 
transmission are also necessary. Law, 
market and progress "would only yield the 
expected results where the interests of 


science have not been 
neglected"—-wamed the Hungarian 
statesman Jdézsef Eotvés in the 19the 


century. Education and training require 
well trained teachers. But they also need 
tuition. However, this requires scientists 
who are active in international scientific 
cooperation, who work and think together 
with researchers in leading scientific 
workshops, and who are participants and 
leaders of advanced research. For this 
reason, the reform of science policy, 
which necessarily follows the political 
change, should liberate researchers from 
the patronage of state bureaucracy and 
should give further impetus to the 
domestic and international integration of 
Hungarian research and the training of 
researchers. Beyond _ the careful 
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preservation of values and progressive 
traditions, the radical renewal of science 
policy and scientific public life is also 
necessary. We do have values to be 
preserved as well as _ progressive 
traditions, and we also have a consistent 
program to make MHungarian science 
prosperous again in the service of national 
revival. 
II 

Efforts to catch up with leading 
European centres are deeply rooted in 
Hungarian political intellectual and 
public mind. The first Hungarian 
universities (Pécs 1367, Buda 1389, 
Pozsony 1467, Nagyszombat 1635) 
were established in this spirit, and so 
was the Hungarian Academy of 
Sciences which was set up at the 
initiative of Count Istvan Széchenyi in 
the Parliament on November 3rd, 1825. 
As it is known, Széchenyi offered one 
year‘s income of his estate for the 
establishment of the Academy. His 
example was followed by others with 
further donations. The proposal of the 
Parliament, submitted to the sovereign, 
was approved on April 11th, 1827. 

The first Act on the Academy. which 
stated its establishment, was passed in 
1827. Leading representatives of the 
Hungarian intellectuals had been urging 
the establishment of an Academy of 
Science on the example of other 
European countries from the 18th 
century, because they were aware of the 
need of it for every country having 
reached a certain level of development. 
The Hungarian Academy was 
characterized by being the harbinger of 
national revival and the reform period, 
thanks to its founder who was the 
initiator of the reform movement. And 
since that time, in spite of all calamities, 
it has remained a unique national 
institution capable of continuing and 
reviving our precious traditions. 

Initially, the Hungarian Academy of 
Sciences functioned as a _ corporate 
foundation. Since 1869 it has been given 
financial support regularly by the 
government, but it also had its owh 
properties and income. The Academy has 
been of national importance; it has been 
supporting outstanding figures of the 
humanities, arts, natural sciences, 
agronomy, medicine and __ technical 
sciences at the universities, at public 
collections, laboratories or clinics. 

It was J6zsef Eétvés, President of the 
Academy, who, together with his fellow 
academicians, conceived —and as a 
minister of education in 1869 
introduced—a comprehensive reform of 
education which, among the first countries 
in Europe, institutionalized systematic 
research for talented students and 
established secondary schools and 
colleges for the best. A number of new 


universities and shools were established 
all over the country. Among them, the 
conservatory was established by Ferenc 
Liszt in 1875. Competitions in 
mathematics and physics for secondary 
scholl students were started among the 
first ones in Europe. These were extended 
later to other subjects, which gave 
considerable support to searching for 
talented students and helping their 
progress. The Eétvds College also helped 
the best ones from its very foundation 
(1895). It created such an atmosphere and 
working conditions which contributed to 
the education of prominent personalities. 
The reform schools gained world fame 
trough their students: Gydérgy Bekesy, 
Denis Gabor, Emdé Dohnanyi, Todor 
Karman, John von Neuman, Jendé 
Ormandy, Leo Szilard and Jené Wigner, 
just to mention some of them. 

Until World War One Hungarian 
science was. inseparable from _ the 
European sciences. In 1902, for example, 
when the Nobel Prize was established by 


the Swedish Royal Academy, and 
mathematicians were not _ considered 
among the winners, the Hungarian 


Academy of Sciences established the 
Bolyai Prize to recognize "the best 
‘mathematical publication anywhere or in 
any language of the world." In 1905 D. 
Hilbert, in 1910 H. Poincaré were 
awarded this prize. In 1915 the prize was 
not awarded, since World War One broke 
out. 

In the 20s Hungarian scientific and 
cultural life was burdened with serious 
troubles. From the territories annexed to the 
neighbouring countries, masses of 
intellectuals were flooding the small 
country. The ratio of university graduates 
doubled in a couple of years. Two of our 
best universities remained on the territory of 
our neighbours. The science policy of 
Jézsef E6tvés had to be reviewed and a new 
concept corresponding to the new situation 
was necessary. Count Kuno Klebelsberg 
and his collaborator Zoltan Magyary were 
in charge of the project. The individual 
scientific branches were reviewed by forty 
committees. The results were summarized 
by Zoltan Magyary in his book, entitled 
The Basic Principles of Hungarian 
Science Policy”’ (1927). Their 
conclusions—mutatis mutandis—are worth 
of consideration even today. The 
introduction of reforms was started very 
soon. 

In 1923, as a first step of the reform, the 
Parliament passed an Act on the Hungarian 
Academy of Sciences. The Act, confirming 
the public status of, and the governmental 
support to the Academy started with this 
sentence: °’The nation confirms its 
unshakable belief in its own future’. Two 
new universities were established (at 
Szeged and Pécs), the education of 
grown-ups became organized, and in three 


years’ time five thousand class-rooms were 
opened. 

The tragedy which had led to World War 
Two, and the war itself, stopped the 
implementation of this progressive reform 
in the field of science policy too. 

The draft reform of Zoltan Magyary, 
published as a chapter in his book, has 
remained a draft. A united public 
administration of the Academy, the 
universities, ’’the university of collections’’ 
and the Council on Scholarship was 
codified but not implemented due to lack of 
time, so the great dream of the reformers 
about an integrative public administrative 
body covering the whole of scientific life 
based on self-government has never been 
realized. 


After 1945, parallel with the 
reconstruction of the country, the 
modernization of scientific life also 


commenced, and steps were taken towards 
its democratization. However, centralization 
soon began,  self-governments were 
eliminated and were put under the control of 
the central political administration. After 
1948, the ’’year of turm’’, everything 
became nationalized—so_ the _ scientific 
institutions also lost their properties. A new 
Act was passed on the Academy, education 
and scientific degrees. The Academy was 
treated exceptionally due to its historical 
role and social esteem; namely, it could 
maintain its self-government, but only in the 
scientific bodies and in a restricted way. 
The administration of the institutes and 
researchers was done by the newly 
organized bureaucracy, which transmitted 
the orders of the central power. This 
double-face character of the Academy was 
completed by the resolution of 1969, which 
put the Central Office of the Academy 
under the direct supervision of the Council 
of Ministers, and empowered it with the 
scope of authority of a ministry, 
administering research carried out at the 
institutes of the Academy under the 
leadership of the Secretary-General, 
appointed by the government. 

In the second half of the 60s the 
members and the elected officials of the 
Academy could wisely use the atmosphere 
of relative liberalization and __ political 
détente to create better conditions for the 
development of Hungarian science by 
establishing international scientific relations 
and supporting talented researchers. At the 
institutes and workshops of the Academy 
the internal atmosphere was freer than 
elsewhere even in the politically more 
sensitive professional fields. Central 
intervention was decreased to a minimum in 
the 1980s. The Academy has introduced a 
number of reforms to promote the 
effectiveness of research within the 
framework of the valid laws. 

After the change of the political system, 
many troubles have been and are being 
caused by the existing regulations. There 


are contradictions between the regulations 
and the attempts at renewal. The occasional 
compromises among the parties involved 
provide only a temporary solution, such as 
the elimination of the Central Office of the 
Academy with the help of the Prime 
Minister, and the determination of its new 
function as a secretariate. With this, the 
internal organizational unity of _ the 
Academy has been restored. But the new 
operation needs regular modifications and 
sometimes even law decrees. 


One can _ ensure the harmonious 
development of _ scientific research 
institutions only by a new Act. We have to 
do everything for the Hungarian Academy 
of Sciences, the universities, the process of 
granting scientific degrees, the competitions 
and technological development to be able to 
proceed in a new legal framework. The 
Committee of Science Policy of the 
Government, while preparing the Act, aims 
at maintaining the continuity of research, 
and takes care of the functioning of the best 
Hungarian esearch institutes in __ this 
transitional period, until the new law comes 
into force. 


Il 

Science has no_ motherland, only 
researchers and the institutions of science 
are affiliated to nations. But researchers as 
members of the world-wide ’’invisible 
college’? are working together and their 
achievements become public property of the 
whole of mankind. The history of science 
takes place in a global space and its 
processes arch the distance between the past 
centuries and the future. The successes and 
failures of Hungarian science can only be 
judged from this viewpoint: how we 
contribute to the development of universal 
science and how successfully we transmit 
the achievements of universal science to the 
society and economy of Hungary, serving 
with this the well being of the nation. 


The number of Hungarian researchers 
constitute 0.5% of that of the world, and 1% 
of that of the European researchers. In 1989, 
35,260 researchers were engaged in 
research, and 21,420 research-years were 
devoted to scientific research nd 
technological development. 1.29% of the 
researchers were employed at the research 
institutes of the Academy and 24.5% of 
them at the institutes of higher education. 
60% were working in industry or at agrarian 
and service institutes. Many ask whether we 
do not have too many researchers in 
Hungary. We occupy 1% of the territory of 
Europe, and the number of our researchers 
is also 1% of that of Europe. In Finland 
there are twice as many researchers per a 
million inhabitants as in Hungary, and their 
number increased by 7% in the last five 
years. So the present number of researchers 
in Hungary is not too large. It is a different 
question, however, whether the most 
capable ones are doing research. This 
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should be evaluated by the institutes. By 
creating competitive situations, the best 
researchers should be supported, while 
those who are unfitted should be dismissed 
from research. 


In international comparison, budgetary 
support to scientific research in Hungary is 
lower than the average. Since in Hungary 
there are no large private foundations, the 
State budget is the only patron of national 
research. This creates a difficult situation 
first of all at the research institutes of the 
Academy and the universities, in spite of 
the fact that the overwhelming majority of 





the researchers working at these institutes 
have used the available resources 
effectively, fulfilled their tasks and achieved 
outstanding results. It is a sign of 
acknowledgement of the talent and 
dedication of Hungarian researchers that 
their results have received international 
response and that they have contributed to 
the development of certain branches of 
science. Wherever we go in the world and 
whoever analyses by whatever method the 
effectiveness of Hungarian researchers, 
there is a unanimous verdict: Hungarian 
researchers have outstanding results in the 
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region, which is considered also good 
by all—European standards. 

It goes beyond the limits of this paper 
to demonstrate the results with concrete 
examples, it will be done elsewhere and 
at another time. However I can state, the- 
re is no reason to have inferiority comp- 
lex Our researchers have been, would be, 
and I am confident they will be in the in- 
ternational vantguard of scientific rese- 
arch. Hungarian history teaches us, that 
the real talent always looks for, and finds 
the possibility of creation even in. adver- 
se circumstances, because research is his 
natural element. We have seen examples 
to the effect that, mediocrity was behind 
the ceaseless complaint, and the critisi- 
zed deficiency was sought to give relea- 
se from discharging obligations. The 
supply of the Hungarian science will be 
ensured by century old tradition, which 
is present in families and schools alike, 
and which implants the love of science 
and arts in the most talented students. 
The system of value which puts science 
ahead of political or business career is ali- 
ve. We are not in short of emerging ta- 
lents. 

IV. Reforms, resulting in the prospe- 
rity of Hungarian science, already com- 
menced in 1825, in 1868 and 1923 with 
the passage of legislation on the Hungari- 
an Academy of Sciences. However the 
priorities were changed in 1949, when 
political and ideological considerations 
played a primary role in the abrupt re- 
form of the Academy with the exclusion 
of all of those, who were most directly 
concerned. The results are well known 
by all of us. From the writings of the 
best politicans on the issue of science, 
first of all J6zsef Edtvés and the group 
headed by Klebesberg—Magyary, it is 
quite clear, why they have chosen the re- 
form of the Academy as a foundation of 
the revival of the whole scientific public 
life, and their line of reasoning is valid 
even today. 

The General Assembly of the Aca- 
demy in May 1990, later the five commit- 
tees elected by the assembly, and finnaly 
the special session of the General As- 
sembly in December 1990 have made re- 
peated analysis. It has come to the conc- 
lusion that the urgent revival of the po- 
licy on science shold be begun with the 
preparation and the adaptation of new le- 
gislation on the Academy. Of course, it 
should be followed by the legislation on 
the Universities, on the procedure of 
granting post-graduate degrees, on post- 
graduate education and on the competiti- 
ve funds. The committees of the Aca- 
demy have prepared a new comprehensi- 
ve reform concept. | 

The new concept—which was appro- 
ved by the special session of the General 
Assembly in December 1990, and dicsus- 
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sed and accepted by the Committee on 
Science Policy—took as a point of depar- 
ture, that the autonomy of science should 
be restored and its free development en- 
sured in such a way that no power, politi- 
cal or ideological influence could disturb 
its normal functioning, based on its own 
norms and the best judgement. The inte- 
rest of the society and the nation could 
be best served if science may function 
without deficiency. 

Our Academy—and our whole scienti- 
fic life—has to find its proper place not 
only in the reviving internal structures, 
but also in the fastly developing world of 
international science, developing and— 
where it is necessary—restructuring its 
extensive international relations. The 
Academy should be linked to internatio- 
nal workshops and organizations with 
more and more ties on appropriate level. 

That is why we need a new Academic 
legislation. Of course this legislation has 
to fit in the system of laws on other as- 
pects of scientific research. This can be 
ensured individually with the harmoniza- 
tion of concepts. There is no need to for- 
ce all regulations into one single legislati- 
on. The legislation on the Academy adop- 
ted by the Parliament, will accelerate the 
adoption of further laws byx its very exis- 
tence and constitutes a basis for further 
construction. The same way as in 1923. 

The General Assembly of the Aca- 
demy at its special session in December 
1990 discussed and adopted the basic 
principles of the law (not paragraphs). 
Some of the principles with short expla- 
nation are as follows: 

a) The Hungarian Academy of Scien- 
ce is a self-governing body of the scienti- 
fic life with legal personality. © 

(Presently the Academy has only rest- 
ricted selfgovernment, while its former 
central office operated as a central body 
with national authority) 

b) In the activities of the Academy— 
as a public institution—its members take 
part directly, while other researchers 
take part as it is determined by statutes, 
directly, or through representation. 

The indirect representation of non-aca- 
demician scientific researchers could be 
ensured only in the composition of pro- 
fessional committees. It is a significant 
step ahead that in the work of 130 profes- 
sional committees 3000 researchers parti- 
cipate, the largest part of whose are not 
members of the Academy. It is up to the 
Statutes to determine the representation 
in the mechanism of coordination and de- 
cision—making in order to ensure the wi- 
dest possible participation of researchers 
in the work of the Academy. 

c) The Academy determines its statu- 
tes, organization, rules of operation and 
elects its members and leaders. Its acti- 


vity is directed by the president, elected 
by the General Assembly—and confir- 
med by the president of the Republic— 
in accordance with the decision of the 
General Assembly. The president is res- 
ponsible to the General Assembly for his 
activities. 


d) The basic task of the Academy are 
the defense of the freedom of research, 
development and methodological directi- 
on of basic research, strengthening the 
ties between science and practice, taking 
position in professional and ethical issu- 
es, the education of young researchers, 
organization and maintenance of interna- 
tional -relations, publication of scientific 
achievements, support of publication of 
scientific books and journals, and organi- 
zation of scientific meetings. 

e) In order to carry out its function the 
Academy maintains scientific institutes 
with considerable autonomy, creates rese- 
arch groups, supports scientific research 
in universities and other institutes, orga- 
nizes different associations with universi- 
ties, maintains ties with scientific associa- 
tions, operates libraries, publishing hou- 
se, information system and research inf- 
rastructure. 


Now the Academy has 37 research ins- 
titutes, where altogether 8000 people 
work, and 3300 of them are well trained 
researchers who are working on different 
problems, mainly on basic research. The 
General Assembly has determined, that 
this professional community, as it was 
formed in the past decades, represents a 
considerable potential and national value 
and it would be—would have been—gra- 
ve error to dismentle it. In the more deve- 
loped countries, independent research ins- 
titutes have been established to carry out 
such tasks which could not be solved ot- 
herwise, for example by chairs at the uni- 
versity. In Hungary, where we are just 
making efforts to liberate scientific rese- 
arch from the burdern of the excessive 
influence exerted by the bureaucratic ma- 
chinary, it would not be justified to put 
this professional community under a mi- 
nistry or another larger and more expensi- 
ve authority, breaking it away from the 
comperatively small, but experienced 


professional organization of _ the 
Academy which is_ not _ performing 
direct direction any longer. The 


disadvantages of such a solution were 
discussed above. That is why the Aca- 
demy, having considered the real situati- 
on, took such a position, that it would 
maintain the system of research institutes 
in such a way, that the reform would be 
implemented as well. The research insti- 
tutes were given considerable indepen- 
dence in_ professional matters, in 
research, in internal organization, in 
external relations and also in financial 
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matters within the framework of their 
budget and the legal regulations. In the 
future, research will not be directed from 
the Central Office’’ Ol ae 
Academy—not even in__ principle. 
Bureaucracy will have to support research 
by creating appropriate conditions for it. 
The assessment and_ evaluation of 
achievements will be performed by expert 
bodies of the Academy with the inclusion 
of the Boards of Directors and Boards of 
Supervision of the institutes. Details 
should not be determined by the law, but 
by the communities of researchers of the 
interested institutes. 


The last General Assembly has decided 
to establish a permanent body under the 
name of Committee of the Academy’s 
Research Institutes, which will be in 
charge of developing or modifying the 
operation of the research institutes of the 


Academy as well as the 
Academy-supported university research 
units. 


The establishment of the mechamism of 
close cooperation among institutes of the 
Academy is a very essential new task. 


It is in the interest of Hungarian science 
that the universities have a more modern 
system of post-graduate education than the 
present one. Under the present conditions 
the universities cannot solve this problem 
alone. But together with the research 
institutes of the Academy, even under the 
present conditions, they can create such a 
modern system which corresponds to 
international standards. The Academy is 
ready to support the universities with its 
intellectual potential, technical equipment 
and laboratories to carry out this task, with 
maximum respect to the interest and 
autonomy of the universities. The 
Academy and the universities have already 
Started to establish an association—the 
Athenaeum—which is to take care of 
modern post-graduate education. The 
supervision of this association will be 
jointly exercised by the representatives of 
the universities and the Academy, who 


consitute the National Athenaeum 
Committee. 
Consequently, the new system of 


scientific degrees should be based on the 
cooperation of the universities and the 
Academy as professional, scientific fora, 
instead of the National Scientific Degree 
Granting Committee. However, this should 
be regulated by a separate piece of 
legislation in the near future. 


We celebrated the 200th anniversary of 
the birth of Count Istvan Széchenyi in 
1991. It would be fitting to acknowledge 
his merits with the passage of the Act on 
the Hungarian Academy of Sciences 
established by him. 


CHEMISTRY WITHIN THE 
HUNGARIAN ACADEMY OF 
SCIENCES 





Laszl6 Mark6é 


President of the Chemistry Section of the Hungarian Academy of 


Sciences 


Research Institute for Technical Chemistry 


H-8200 Veszprém, Hungary 


The Scientific Bodies of the Hungarian Academy of Sciences 


The top level in the organization of 
the Academy is represented by the 
General Assembly, whose annual 
plenary sessions are attended by all 
Hungarian members. The first session 
was held in 1831, the 150th in 1990 
(after the quashing of the War of 
Independence of 1948—49, the 
Assembly was not allowed to meet until 
1857). At the annual sessions of the 
General Assembly the President’s and 
the Secretary General’s reports are 
discussed, the tasks for the following 
period are assigned and the science 
policy directives determining the 
activity of the Academy are accepted by 
the Assembly. It is at this level that the 
new members are elected and the 
officials are chosen (every three years). 
The total number of the members of the 
Academy who are not older than 70 
years is limited to 200; the number of 
older academicians is not limited and 
they keep all their rights acquired with 
their election. 

When the Assembly is not in session 
the continuous operation of the 
Academy is directed by the Presidium, 
whose members are the President, the 
Vice-Presidents, the Secretary-General, 
the Deputy Secretary-General, the 
elected members of the Presidium and 
the presidents of the scientific sections. 
This body has monthly sessions to 
decide on important questions of 
principle and science policy. 

The members of the Academy are 
organized into 10 scientific sections by 
individual or closely-related disciplines: 


I. Linguistics and Literary Studies 
II. Philosophy and Historical Sciences 
III. Mathematics and Physical Sciences 
IV. Agricultural Sciences 
V. Medical Sciences 
VI. Technical Sciences 
VII. Chemical Sciences 
VIII. Biological Sciences’ 
IX. Economics and Law 
X. Geological Sciences 


The sections’ work relies on a wide 
network of committees as professional 
supervisory bodies. The Academy’s 
altogether 300 permanent committees 
have about 5500 members. 





The Chemical Sciences Section has 
presently 26 members (18 full members 
and 8 corresponding members), and 
holds 10—12 regular sessions yearly. 
The sessions are attended also by the 13 
consulting members who are elected by 
secret ballot by the section‘s members 


from among those top Hungarian 
chemists, whose expertise completes the 
scientific area covered by the members 
themselves and/or who occupy leading 
positions in Hungarian chemical 
research institutions. 


What is the purpose of our regular 
meetings? Broadly speaking, the points 
discussed, cover practically all aspects 
of science policy relevant to chemical 
research in Hungary. The main purpose 
of all discussions and decisions is to 
establish an open and vivid scientific 
life in chemistry, to guard over the high 
standard of research and of individual 
scientific qualifications, and last but not 
least to direct financial support first of 
all to those scientists and groups who 
either have already international 
recognition or who open up new 
promising areas of chemistry. In a very 
general way our Section feels itself 
responsible for the quality of chemical 
sciences in Hungary and acts to meet 
this requirement. 

Obviously this is a task which can not 
be managed by the members alone and 
therefore our Section has organized and 
operates a large network of committees 
and working parties. At present there are 
seven scientific committees which cover 
more or less well-defined disciplines in 
chemistry: analytical chemistry, 
inorganic and physical chemistry, 
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organic chemistry, polymer chemistry, 
radiochemistry, and food chemistry. 
Each of these committees has about 
20—25 members who are among the 
best experts of their specialization; the 
president of the committee is elected by 
the Chemistry Section from among its 
own members. The committees organize 
usually about six scientific sessions a 
year with plenary lectures giving 
overviews of subjects within their 
interest, or visit research institutions 
(university departments or research 
institutes and groups), listen to seminars 
given by the scientists from those 
institutions and discuss and evaluate the 
scientific performance of that 
laboratory. 


In order to provide opportunities for 
the individual scientists to present their 
recent results and to have _ regular 
meetings of specialists with free and 
critical scientific discussions each of the 
above seven committees has organized 
several working parties; currently there 
are 46 such working parties in chemistry 
comprising about 1400 members. Every 
scientist, who is interested to participate, 
can do so; the activities of the working 
parties are directed by their chairmen 
who are elected by the members 


themselves. These chairmen become 
automatically members’ of _ their 
’*parent" scientific committee. The 


working parties hold usually 2—4 
meeting a year which may last 1/2—2 
days; although no _ Statistics are 
available, we may guess the total 
number of lectures given at these 
meetings to be each year arond 5—800, 
reflecting the important role of this 


network of working parties for 
Hungarian science. To give’ an 
impression about the specializations 


these working parties cover, the names 
of a few selected working parties are 
mentioned here: working party on 


chromatography, catalysis, _ peptide 
chemistry, polymer physics, isotope 
techniques, unit operations, _ lipid 
chemistry. 


As can be seen from this organization, 
the information about the situation of 
chemical sciences in Hungary which 
reaches the Chemistry Section, comes 
from the very foundations: the 
performances of the individual research 
workers. These add up into a more 
general picture about a special field of 
chemistry or about a research institution 
at the level of the working parties; the 
informations are further summarized 
and critically evaluated by the scientific 
committees and finally presented to the 
Chemistry Section and discussed by its 
members. The overview gained in this 
way, helps our Section also to decide in 
personal questions, for example to 
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propose a suitable person to head a 
research institute or a research group of 
the Academy (the directors are finally 
appointed by the Secretary-General of 
the Academy). Also the doctor of 
sciences degree can not be given in 
chemistry to anybody without the 
consent of the Chemistry Section and 
such decisions also need good 
information about the candidate. 

It is at this point that the role of the 
Hungarian Academy of Sciences in 
supporting chemical sciences’ in 
Hungary has to be explained. The 
Academy maintains four research 
institutes in the field of chemistry: the 
Central Research Institute for Chemistry 
(200 scientists), the Isotope Research 
Institute (70 scientists), the Research 
Institute for Technical Chemistry (40 
scientists), and the Inorganic Chemistry 
Laboratory (25 scientists). Furthermore 
the Academy supports nine smaller 
chemical research groups which are 
located within university departments 


(Alkaloid Chemistry, Antibiotic 
Chemistry, Industrial Analysis, 
Industrial Analytical Chemistry, 


Organic Chemical Technology, Peptide 
Chemistry, Petrochemistry, Reaction 
Kinetics, and Structural Chemistry). The 
main task of these institutes and 
research groups is to do basic research 
in chemistry and related areas. In the 
last ten years, however, mainly the large 
institutes became active also in applied 
research and development; the money 
they earn in this way from other sources 
(industrial firms, agricultural 
cooperatives, the National Committee 
for Technical Development, etc.) is 
nowadays covering already a significant 
part of their expenses. At the same time 
this amalgamation of fundamental 
research with development led to the 
elaboration of several new, practically 
useful technologies. 

An additional important task of the 
working parties, the scientific 
committees, and the Chemistry Section 
is to propose for the OTKA Committee 
(the National Scientific Research 
Foundation) how to use its funds, which 
scientists it should support and which 
grant applications it should accept. This 
is done in the way that the grant 
applications are first critically evaluated 
by referees, then those belonging to a 
given subfield are discussed and 
afterwards ranked (by secret ballots) by 
the scientifically competent working 
party and finally all applications within 
the area of a scientific committee are 
ranked by the same method by the 
committee. The Chemistry Section does 
not interfere in this process, only 
decides the gross distribution of the 
available funds between the seven 
scientific committees. It should be noted 


here that all these are only proposals and 
that the final decision is in the hands of 
the OTKA Committee which, however, 
in most cases accepts the proposals 
made by our scientific network. 

Finally, just to give and impression of 
some other duties and actions of the 
Chemistry Section I quote a few of the 
miscellaneous other agendas we have 
treated at our regular sessions during the 
last academic year. First of all we were 
in the lucky situation that in 1990 we 
have elected five new corresponding 
members and three of our corresponding 
members were elected full members. 
Since every new member is obliged to 
deliver a plenary lecture before a large 
audience at an open session of our 
Section within one year of the election, 
these festive lectures formed a part of 
eight of our regular meetings. 

Less solemn, but at the same time 
rather important were some other issues 
we had to deal with. Thus, the editor of 
Acta Chimica Hungarica, the 
English-language scientific chemical 
journal of the Academy has retired and 
we had to elect a new editor and at the 
same time to adopt the new editorial 
policy of the journal. At one of our 
following sessions, we had to consult 
with the director of one of the research 
institutes who proposed a fundamental 
reorganization of the institute regarded 
to be necessary because of the 
unfavorable economic situation. Again 
at an other session our Section discussed 
the concepts of the new law, scheduled 
to regulate the situation of the 
Hungarian Academy of Sciences under 
the new Hungarian political and 
economic conditions, and also of the 
fundamental principles of the new 
system for scientific qualifications 
which will replace the old one (having 
been in effect during the past 42 years) 
in the near future. And finally, this year 
we awarded for the first time the 
’*Varga Jdézsef’’ medal and prizes to 
those Hungarian chemists and chemical 
engineers who made the most singificant 
scientific contributions in chemical 
engineering and industrial chemistry. 

This list is by far not complete, 
since—in accordance with the profound 
changes going on in our society—the 
Hungarian Academy of Sciences and its 
Chemistry Section had a rather busy 
time during the last two years. This 
short overview of our activities may 
(nevertheless perhaps) give some 
impression about the role we have had 
in forming chemical sciences in 


Hungary. 
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SOCIAL MODERNIZATION AND 
TECHNOLOGICAL DEVELOPMENT IN HUNGARY 








(CHALLENGES AND OPPORTUNITIES IN THE ’90S) by Erné Pungor & Lajos Nyiri 





The greatest challenge for Hungary in 
this era is the — social/economic 
modernization of our country. The future 
of our country will depend primarily on 
how we react to the need for closing the 
technical gap which exists between 
Hungary and the West. The reason for the 
social crisis of the past 40 years was that 
the countries of Central and Eastern 
Europe reacted slowly and ineffectively 
to the rapid technical/technological 
developments which began during the 
second half of the 1960s. There was little 
willingness to innovate, and there was 
incompetence in this regard, and this 
affected not only our economy, but our 
society overall. This was the reason, for 
example, that Hungary graudally drifted 
towards the periphery with respect to 
innovation during the post-war period, 
and especially during the second half of 
the 1970s. The state management 
strongly resisted” innovation, thereby 
impeding the necessary adjustment to 
changes in the world market where one of 
the majot factor was the suddenly 
increased role of technology. As opposed 
to that, the undemanding CMEA market 
did not act as a driving force for the 
Hungarian technological development, on 
the one hand; on the other hand, the 
middle class, especially the S&T 
intelligentsia, was regarded only as a 
”’class’to be tolerated. For this reason it is 
an essential issue now for Hungary that 
due to the present social/political changes 
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the country would move toward the 
direction of the-center. 

It is not necessary to go into lengthy 
justifications about the fact now, at the 
end of the 20th century, such processes 
assume an emphasized role for R&D in 
an immanent manner. Below we are 
going to discuss briefly the factors due to 
which we can spell it out: a restructuring 
is needed in Hungary also in the fields of 
science and technology policy. In the 
course of this restructuring, a green light 
should be provided for creative 
knowledge and genuine talent which 
aren't scarce resources at all in our small 
land. Hungary is capable of establishing 
an incentive system based on market 
conditions and, by broadening its 
international relations, becoming a 
valuable partner for cooperation within 
the S&T society of the world. 


1. Major Characteristic Features of the 


Present Situation 
Without aiming at completeness we are 
going to present a few facts on the 
situation from which we have to break 
away. These are as follows: 
— R—D expenditures; 


—R&D structure (institutional 
system); 

—the role undertaken by the 
government; 


—crisis phenomena .in the field of 
R&D. 
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1.1. R&D expenditures 


Table 1. and Figure 1. show the R&D 
expenditures of some countries over the 
"80s. 





three 


It is necessary to make 
observations here: 

— it is clear from the table that the 
R&D expenditures in Hungary, in 
relation to the GDP, surpass even some 
advanced countries. Due to the rather low 
level of the GDP, however, if we examine 
the figures in absolute terms (i.e. the 
actual expenditures), Hungary ranks back 
from this medium position to the very last 
one (in 1988 it amounted to HUF 32,775 
billion that is some USD 546 million, i.e. 
USD 54 per capita!) 

— The absolute figures do not reflect 
the real situation because the interested 
oranizations subject to taxation, due to 
the benefits received and the loosely 
defined tax declaration categories, 
declared several activities as R&D ones 
which otherwise were not those at all. 

— It is even more important to 
investigate how the R&D expenditures of 
individual countries tended to change 
over time and in relation to the GDP (see 
Figure 1.) 

The trends in the figure show 
unambigously that while in the studied 
countries the proportion of R&D 
expenditures in relation to the GDP 
shows a steadily increasing trend in 
Hungary the picture becomes rather 
indalating. While in Hungary the R&D 
expenditure per capita is USD 54, in the 
OECD countries this value is around 
USD 150 to 520. If the inflation rate is 
also taken into account, which has been 
rapidly increasing over the recent 3 to 4 


13 





Science and Technology in Hungary 


years, the value of R&D expenditures had 
reduced by nearly 30% over the 
1986/1990 period. 

Table ". and Figure 2. cover the data on 
the source breakdown of R&D 
expenditures. More than half of the 
expenditures is comming directly from 
the companies, hence the extent to which 
the state undertakes a commitment is 
much smaller than the European average. 


Table 2. The Structure of R&D Expeditures in 
Hungary (1990) (total expeditures — 100%) 


48.0% 
16.5% 
24.9% 


State subsidy 


From that state budget 
Central Tecnical Dev. Fund 
Nato Sicentific Res. Fund 
Other domestic 

The business sphere 


The proportions of research (both basic 
and applied) and development in the 
allocation of resources is shown in Figure 
3. The share of basic research is 
remarkably small (the average of the 
OECD countries is 15%). One should 
remember, however, the _ limited 
reliability of statistics. In fact no reliable 
definition exists of what applied research 
and development exactly mean. 


Oucountry spends a relatively small 
amount (only some 12% of the R&D 
expenditures) on the adaption and 
upgrading of imported technologies. This 
figure seems to be especially small in the 
light of the fact that our innovation R&D 
is basically of a following nature. 


In terms of the number of 
research/development experts Hungary 
takes a medium position. (Table 3.) A 
significant part of the — scientific 
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Table 3. Number of R&D Experts Per 10 Thousand 
Citizens 


Japan 47 
USA 33 
Sweden 

Germany 

Hungary 

Finland 

France 

Italy 

Korean Republic 

Source: UNESCO 





researchers are holders of high 
qualificataions and scientific degrees and 
quite a number of them are of 
international renown. 9150 of them have 
a scientific degree: i.e. 9.15 persons per 


Applied Sci. 
26°, 








State Budget 
16,5 


Other 2.2 


each 10 thousand citizens (from that the 
number of the members of the Academy 
of Siences is 281). Again, a significant 
number of the scholars tends to be the 
member of one or several more European 
Academies of Sciences. 


1.2. The R&D Institutional System, 
Government Control 


At the end of 1989 the total number of 
research organizations registered in 
Hungary was 1323 and R&D activities 
took place at 120 technical (agricultural) 
development companies. The structural 
distribution of these is shown in Table 4. 


Table 4. The Number of R&D Institutes in Hungary 
(1989) 


Type No. 
% 


Res. institue 
From this 


Budgetary 

Profit oriented 
Higher educat. 
Companies 
Development comp. 
Other res. inst. 


Total 


The conrol of R&D organizations and the 
state financing functions are performed 
by a number of government departments 
(see Table 5.) From the above data it is 
apparent that Hungary has a large number 
of R&D organizations while the amount 
of the state support given to these is 
relatively low. The average staffing of 
these is relatively low. The average 
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staffing of these R&D organizations is 34 
people but in the research institutes this 
number is as high as 87, while in the 
research laboratories of universities it is 





as low as 6 people. 

The R&D organizations have varying 
levels of instrumentation. In some cases, 
| the level meets international standards, 
but in other cases, the level is quite poor. 
The average value of R&D equipment per 
one researcher is less than one-for uth of 
the European average. The upgrading of 
the S&T information § system is 
underway.Due to inadequacies of the 
system in the past, some unnecessary 
duplication could not be avoided. 

The basic institutional system of S&T 
policy in Central and Eastern Europe is 
inadequate and is operated in an obsolete 
way. Prior to changes in the old system, 
the R&D structure was too bureaucratic, 
over-centralized, and over-nationalized. 
Today practically the entire R&D 
institutional network is state property or 
is operated by state-owned enterprises. 
The restructuring of ownership, however, 
has begun. The links between education 
and research are loose. In Hungary, for 
example, 80% of the R&D activities at 
the technical universities are performed 
on a business basis. In 1988, 40% of the 
total revenues of the technical universities 
came from this source. For several 
decades, the Academy of Sciences 
functioned in three ways: as a society of 
scholars, a state control organization, and 
an institution for financing research. 


1.3. Crisis Phenomena, Transformation 
Process 


During the 1980s, partly due to the 
structural problems of the R&D sector 
and partly due to the financial situation of 
Hungary, several phenomena resulted in 
greater attention being paid to the R&D 
crisis. Due to the gradually decreasing 
subsidies allocated from the state budget, 
an increasing number of researchers left 
the country to work permanently abroad 
or left for companies where they could 


earn more for less quality work.It schould 
be noted that 12% of Hungarian 
researchers are working abroad, and 
one-quarter of these do not return within 
5 years. In general, a trend of reduced 
employment in the R&D sector can be 
noted, and it is increasingly difficult for 
young people to enter the R&D sector. In 
addition to the education and postgraduate 
training, the shares of direct profit-oriented 
technological development and 
commercial/service activities are 
increasing at universities. As a result of 
these facts, a rather unclear system of 
values has emerged in which the 
relationship between research activities and 
the market is totally distorted. The 
long-term view of cost efficiency and 
feasibility studies with respect to R&D 
projects is totally lacking from the financial 
decisionmaking process, and __ the 
universities and institutes are forced to 
pursue projects which improve their 
short-term liquidity. Unfortunately, the 
average age of scholars and researchers is 
increasing. Between 1972 and 1989 the 
proportion of researches of 25/29 years of 
age reduced from a 20.7% to an 11.3%, 
while tahe number of the 50/59 years old 
ones increased from 10% to 18.8%. 

The economic environment did not 
stimulate the upgrading of _ the 
product/process structures. In 1987 38% of 
the products of the Hungarian industry was 
made using a more than 15 years old 
process and only some 14% of them was 
produced using a technology younger than 
3 years. The average age of the equipments 
in the Hungarian industrial sector is 17 
years. In real terms, the R&D expenditures 
in the industry reduced by an 18% p. a. 
over the period of 1984/1988. With respect 
to technology transfer, there are also severe 
problems. The cooperation among the 
R&D organizations is poor, 
underdeveloped, and of an ad hoc nature, 
and the state maintains the dominant role in 
this respect. The commercialization of 
inventions is too slow and creative 
engineering work is inefficient. 
Management is at a low level and, for 
historic reasons, there is a reluctance to 
engage in any form of planning. The 
relationship between’ the _ scientific 
community, the state, and politics became 
feudalistic in nature during the previous 
period. The contents and forms of the 
international cooperation are outdated. 
Only 9.2% of all projects would be 
connected to such kind of activities, but 
there the work is really highly efficient. So 
far the CMEA connections characterized 
the R&D international relations although 
their importance tended to _ reduce 
continuosly over the ’80s. The foreign 
language and internatioanl management 
skills of the researchers and engineers are 
poor. In 1987 48.8% of the qualified staff 
in the field of R&D could not speak any 


foreign languages at a useful level. 

In spite of these facts in some fields 
the Hungarian science is among the 
international leaders purely due to the 
unselfishness of the researchers and 
international cooperation it can be 
proved that if considered based on 
GDPs, the Hungarian productivity is 
much higher than in other countries 
having similar GDPs. As far as the joint 
publications of international 
cooperations are concerned Hungary is 
by far the best among those. 

The transformation process imposed 
additional burdens on the R&D sector: 

— Because of its increasingly difficult 
financial position, industry was able to 
devote less and less attention to the 
future, and this situation substantially 
reduced the domestic market for R&D; 

— The restrictive budgetary policy 
decreased state procurement aan 
subsidies; 

— Because of the previous COCOM 
restrictions, a distorted “R&D strategy” 
was devised, and while it is no longer 
needed, adjustment will take some time. 

Due to the above mentioned factors, 
existing R&D capcity in Hungary tends 
to be underutilized. The situation is 
especially worring in the he case of 
industrial research institutes (which are 
profit oriented organizations) where the 
degree of utilization is not more than 
30—40%. 


2. Restructuring Directions of the R&D 
System 


This is so complex issue which can not be 
discussed in a sufficient detail in this paper. 
All we can do is to flash snapshotlike pictures 
about its main elements. 

Let us concentrate our attention on two 
points: 

— the institutional system in a broader 
sense and 

— the priorities, 

and discuss the issues of opportunities, 
objectives and feasibility within _ this 
framework. 


2.1. The Institutional System 


We are using this term in a broader sense 
bacause it is not just the network of R&D 
institutions which we consider here but also 
the full scope of the government/market 
institutions linked to those. In approaching our 
topic from this point of view the importance 
of the following issues should be emphasized: 

— the transformation of the property 
structure 

— the establishment of a market economy, 

— the re-shaping of the government’s role 
and the characteristic features of the R&D 
institutional network being in connection with 
it. 
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2.1.1. Transformation of Property Structrue. 


The most striking feature of the accelerated 
changes in our country is the intensive 
transformation of the property structure which 
is the restructuring of the business sphere. 
Table 6. shows how dynamic the creation of 
business organizations having the standing of 
leg] entities has been the recent years. It is 
apparent from this that the growth in this field 
is really attributable to business associations 
and even within those to limited liability 
companies. Most of these are small 
businesses. The number of businesses 
employing less than 51 people amounted to 
17,928 at the end of 1990 which, in other 
terms, represented 67% of all stakeholders in 
this market. Back in 1988 this share was only 
33% while at the end of 1989 49%. In short 
one could state that over the past 2 years we 
are witnessing an explosion-like development 
of the small business area in Hungary. This 
phenomenon is especially true for the trade, 
social and cultural servicing areas while, 
unfortunately, the share of such businesses in 
the industrial sphere is only 25%. It is not a 
surprise that this business form has just 
emerged in the R&D sector, primarily in the 
field of the R&D infrastructure (measurement 
technology, computerization, engineering, 
consulting, etc.). In the vicinity of some 
universities innovation parks have been set 
up. Keeping in mind the intemational 
experience our government is providing a 





friendly environment to small businesses by 
supporting the setting up of scientific, 
technological, innovation and industrial parks. 
As well as creating a system of incubators for 
small businesses. Besides those the 
govemmoent also encourages similar initiatives 
of local governments, private entrepreneurs 
and foreign investors. 

The interest of foreign capital in 
Hungary has not lessened during the past 
year In the first 9 months of 1990, foreign 
capital appeared in 2,322 businesses, and 
amounted to a total of US $200 million. 
Of course, we cannot be satisfied with 
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this sum. One-fourth of these new firms 
is engaged in industrial activities and 
58% of the capital went into the 
industriald field. Apart from a couple of 
positive examples, the inflow of foreign 
capital has not yet resulted in significant 
technology transfer. Capital tends to flow 


in the direction of less risky activities. 
Today we are witness to only rare 


attempts at investments involving 
technology transfer. 

It should also be mentioned that it is 
extremely important to have broader use 
of risk and venture capital in Hungary in 
the R&D sphere. We hope that a new 
regulation will soon come into effect in 
Hungary in this regard. 


2.1.2. The Establishment of a Market 


Economy 
One of the most important 
requirements for R&D activities to 


operate efficiently is the earliest possible 
development of a market economy. Real 
market activity sends messages to the 
supply side on the need for innovation 
and technological development. One of 
the preconditions for such acitivity is the 
dismantling of monopolies, and _ the 
strengthening and broadening of 
competition (at the end of 1990 the 
Parliement passed the Act- on 
Competition). There were, however, also 
other legislative steps made in the process 
of building a market economy by passing 
the laws and acts on: business 
associations, the capital investments of 
foreigners and the founding of joint 
ventures (1988/89); banking reform 
(1988), tax reform (1989), the stock 
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excange and securities (1990); the 
liberalization of foreign trade (from 1991 
90% of imports will not be subject to 
lecensing anymore), etc. 


2.1.3. The Role of Government 


In contrast with the practices of the last 40 
years, the role of government in the field 
of R&D needs to be fully revised and 
restructured. State dominance in the R&D 
sector must be reduced, thereby 
broadening the opportunities for 
entrepreneurship. Professional  sicieties 
and autonomous organizations must 
participate in formulating policies. And 
there must be a general 
liberalization/decentralization of 
previously exclusive rights of the state. 
Instead of the state (‘taking care?), the 
state should organize, service, and 
manage. Our real objective in Hungary is 
to channel 2,8% to 3% of thet sum from 
the central budget. The rest could come 
from the organizations and companies 
involved. The institutes performing basic 
research should be financed by the state. 
At the same time, the state will gradually 
have to retreat from the development of 
products since it has to remain neutral 
with respect to competition. In our view 
the role of the government in the field of 
government should include the following: 

— devising technological development 
strategy concepts; 

-— coordinating their implementation; 

— enhancing international cooperation; 

— harmonization according to market 
needs; 

—allocation of resources (not overall 
control!); 
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— direct state intervention where; 

— no interest develops in the business 
sphere, 

— the institutions need coordination, 


— (there is an __ infrastructural 
character?), 
— the issues are of _ strategic 


importance, and 

— there is too high a risk. 

These aims can of course be 
implemented only gradually. The 
decisions and actions I briefly mentioned 
above indicate the tasks still ahead of us: 

— For the formulation of a technology 
policy and its coordination the National 
Committee for Technological 
Development (NCTD) has been made 
responsible (the innovation act and the 
Strategy of a technology policy are under 


preparation); : 
— The support which can be obtained 
from the limited central technical 


development fund is accessible through an 
open competition system operated by the 
NCTD (all research institutes and persons 
may compete); 

— In order to satisfy the requirements of 
horizontal decentralization, independent 
scientists, and representative of scientific 
and technological organizations must be 
increasingly involved in the fundamental 
decisionmaking process. In so doing, the 
influence of the state bureaucracy on the 
decisionmaking process will be reduced, 
and the role of organizations which are 
independent of the government’s direct 
control will be increased. 

— The results of basic researches are 
continously scrutinized from further 
innovation point of view; 

— We help the know-how supply of 
small and medium size companies by 
providing to them the achieved results; 

— We have centralized the coordination 
of the government’s international scientific 
and technological activities (the NCTD is 
responsible for it); 

— The government supports basic 
research via the National Scientific 
Research Fund (OTKA); 

— The transformation of _ the 
institutional system of such coordinational 
system of such coordination within the 
government is also in progress. 

As one of the most important elements 
of the institutional system, the connections 
of the universities with the Hungarian 
Academy of Sciences is also under 
revision. The draft law on the Academy is 
in progress according to which the 
scientific society would become 
independent from the state and gaining 
back its inegrity as a self-managed public 
body it would be active in the field of 
supporting science, performing researches 
and educating researchers but retreating 
from the national control of research. 

One of the comerstones of the 
government’s R&D _ strategy on the 


institutional side is the restructuring of the 
relationship between’ research and 
education. The basic research capabilities 
and activities should be intensively 
developed. 


2.2. Priorities 


We are right in the middle of a national 
priority setting program under the 
conditions of a changing institutional 
system, an emerging market aconomy 
and intensively changing foreign 
economic relations. This calls for an 
especially open approach and a flexible 
management both in general and in terms 
of specific considerations. Distinction can 
be made between two categories of 
national priorities: 

— subjects-matter considerations, 

— functional considerations. 

The basis of this distinction is due to 
the vertical or horizontal nature of the 
relationship with the disciplines involved. 


2.2.1. Subject-Matter Considerations 


— Dissemination of material and 
energy conserving technologies, research 
of alternative energy sources; 

— Development of biotechnological 
and biological processes in the field of 
agriculture and health care; 

— Infrastructural development 
(dissemination of telecommunication and 
information technologtes), development of 
the R&D infrastructure (quality, patenting 
activity, standardization, metrology, R&D 
information activity, etc); 

— Development and application of 
environment firendly technologies. 


2.2.2. Functional, Priorities 


— Accelerating the restructuring of the 
economy, and improving the position of 
our products on the world market; 

— Strengthening ~— small 
medium-size businesses which 
technology intensive; 

— Accelerating the commercialization 


and 
are 


of basic research innovations and 
inventions; and 
— Intensively developing our 


contribution to international efforts. 

In the case of the international relations 
we would like to make a couple of 
comments: 

— It is not grants that we need for the 
R&D in Hungary, much rather real 
cooperation, which is motivated by 
professional and not political 
considerations; 

— We would like to mobilize the 
existing intellectual capacity and the 
several centuries long cultural 
background in order to accelerate the 
reintegration process. 

— Because of the size of our country we 


are subject to the surrounding world to a 
greater than normal extenbt. Partly 
adjusting to the global trends and partly 
trying to close the gap to Europe we regard 
the international scientific, technological 
and product development cooperations as 
most important ones, independently from 
the fact whether those are implemented on 
a governmental, institutional or a private 
business basis; 

— Our declared objective in the field 
of international cooperation is to adapt 
into our system, as soon as possible, the 


standards which. prevail in_ the 
cooperation of the most advanced 
countries; 


— We attach a special role in our 
international relations to the project level 
cooperations, real research and 
development activities; 

— In our present position it would be 
very useful for the Hungarian researchers 
and engineers to have cooperations with 
foreign companies on a contract base. 


3. A Scenario Depicting a Future 
Picture 


We run in Hungary a conscious analysis 
of successfully developing economies and 
try to draw conclusions to create models 
which could be adapted and utilized. It is 
clear to us that priority should be given to 
scientific research and _ technological 
development. In advanced and gap closing 
countries the R&D became a successful 
pulling force, so we should also capitalize 
the existing intellectual power and highly 
qualified skills in terms of using those as 
bases for international exchange. 

The R&D sphere in Hungary has all 
capabilities and competence which make 
us candidates for a real partnership in the 
international R&D “market”. The 
upgrading of our R&D system has been 
Started and by _ strengthening the 
innovation-friendly socioeconomic 
environment and the liberalization of 
market forces real scope is provided for 
the constructive energy of Hungarian 
experts. I trust that an increasing number 
off different professions in_ the 
international scientific life will discover 
Hungarian R&D _ organizations and 
scientists as suitable, equal partners in a 
broad, institutional cooperation, based on 
mutual benefits. The match-making of 
expertise, scientific infrastructure and 
technology may be implemented either in 
Hungary or in overseas countries and 
may involve even capital investments and 
setting up of joint ventures. 

Hungary would like to react to the 
great challenge of the international 
economic and technological advancement 
by aiming at a higher share in the 
international cooperation. We are open as 
to the methods of achieving this objective 
are concerned. 
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FEDERATION OF TECHNICAL 
AND SCIENTIFIC SOCIETIES 
~ (MTESZ) 


MTESZ was set up as a union of 34 in- 
dependent national scientific-profes- 
sional associations. Though it was es- 
tablished only in 1948, some of its 
member organizations have a history 
of 100 years or even more, and have a 
past rich in valued traditions. 

MTESZ plays an important role in 
Hungarian public life. Within its 
widespread activity it deals with all 
kinds of scientific and international 
tasks, participates in the organization 
of continuing education and acts as a 
joint-interest federation. During 
MTESZ conferences and at the work- 
shop meeting practically all kinds of 
questions that can arise in connection 


with research, development, produc- 
tion and economy are discussed. 
MTESZ provides professional assist- 
ance both in the public and private 
spheres for decision-makers and en- 
trepreneurs. 


MTESZ runs. so-called ‘Technical 


centres” in 26 towns of the country: 


these are the local centres of scientific 
and technical information and profes- 
sional public life in the given region. 
MTESZ has about 160,000 members 
most of whom are qualified engji- 
neers, agricultural specialists, resear- 
chers, teachers, economists, etc. The- 
re are numerous patron companies 
that support MTESZ and a continuous 
relation is also maintained with thou- 
sands of other companies. 

MTESZ, together with its member or- 
ganizations, arranges aS many as 
15,000 conferences, seminars and 
technical meetings a year—one third 
of them in Budapest—with up to 
900,000 participants. These events, as 
well as the 57 different scientific publi- 
cations edited by the member organi- 
zations, are the most important re- 
sources for disseminating the latest 


technical and scientific information in 
Hungary. The number of professional 
training courses organized by MTESZ 
amounts to 5—600. . 
MTESZ and its member organizations 
maintain active relations with the tn- 
ternational scientific life. They in- 
tensely participate in the work of 
more than 100 international scientific 
organizations and cooperate with si- 
milar foreign organizations. This in- 
volves—among other tasks—the dele- 
gation and reception of as many as 
5—6,000 specialists mostly to interna- 
tional conferences. 

With the social and economic reforms 
taking place in Hungary, MTESZ has 
also been renewed during the past 
few years. Its organization and work- 
ing methods have developed in order 
to promote social progress more ef- 
fectively—as was aimed at in the orig- 
inal MTESZ “constitution”. 

The MTESZ program for the near fu- 
ture aims at the—operation of a natio- 
nal technical and scientific informa- 
tion network to international informa- 
tion systems; —organization of a 
system of re-training and continuing 
education necessary for the structural 
reforms of the Hungarian economy 
(incl. foreign language education for 
specialists); — institutional participa- 
tion in the mechanism of interest har- 
monization in Hungary; — compre- 
hensive support of the economic de- 
velopment of Hungary in order to 
enable its joining the EC as 
soon as possible; —re-start of the 
publication of its currently suspended 
general technical weekly news maga- 
zine. 

The above points have tried to give a 


- broad outline of the role MTESZ plays 


in the technical and scientific life of 
Hungary. 
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FEDERATION OF TECHNICAL 
AND SCIENTIFIC SOCIETIES 


. Association of Hungarian Geophy- 
sicists 

. Association of Hungarian Scienti- 
fic, 
Company and Industrial Editors 

. ,Bolyai Janos” Mathematical 
Society 

. ,”Z6tvos Lorand” Physical Society 

. Hungarian Scietntific Society of 
Energetics 

. Hungarian Association for the 
Protection of Industrial Property 

. Hungarian Astronautical Society 

. Hungarian Biochemical Society 

. Hungarian Biophysical Society 

. Hungarian Biological Society 

. Hungarian Chemical Society 

. Hungarian Electrotechnical Asso- 
ciation — 

. Hungarian Hydrological Society 

. Hungarian Forestry Association 

. Hungarian Geological Society 

. Hungarian Meteorological Soci- 
ety 

17. Hungarian Mining and Metallur- 
gical Society 
18. Geodetic and Cartograpfhic 

Society 


19. Hungarian Scientific Society for 
Food Industry | 

20. Hungarian Spaleological Society 

21. Hungarian Society for 
Agricultural Sciences 

22. John v. Neumann Society for 
Compuging Science 

23. Optical, Acoustical and Filmtech- 
nical Society 

24. Scientific Society for Building 

25. Scientitic Society of the Leather 
Shoe and Allied Industries 

26. Scientific Society of Measure- 
ment and Automation 

27. Scientific Society of Mechanical 
Engineers 

28. Scientific Society of Silicate In- 
dustry 

29. Scientific Society for Telecommu- 
nication 

30. Scientific Society for Timber In- 
dustry 

31. Scientific Society for Transport 

32. Society for Organization and 
Management Science 

33. Technical Association of the Paper 
and Printing 

34. Technical and Scientific Society 
of the Textile Industry 


Regional organization 


Baranya county, Bacs-Kiskun county, Békés county, Borsod county, Budapest, 


Csepel, 


Csongrad county, Esztergom, Fejér county, Gydér-Moson-Sopron 


county, Hajdu-Bihar county, Heves county, Komarom-Esztergom county, 
Nograd county, Pest county, Somogy county, Sopron, Szabolcs-Szatmar-Bereg 
county, Jasz-Nagykun-Szolnok county, Tolna county, Vas county, — 


county, Zala county. 
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We are joining, not catching up. 


"We are going to join Western Europe, 
not to catch up with it. I am underlining 
this so emphatically, because in today’s 
Hungary it is in fashion to talk about our 
catching up with Europe. This can be 
easily understood, since our economy has 
really got to catch up in order to become a 
member of EC, and we also learnt from 
Western Europe in creating a democratic 
state ruled by law. 


Higher education, however, is a 
different world. Anyone who = gets 
acquainted with the Budapest Technical 
University, can easily come to _ the 
conclusion that in education and research 
there is no such gap between the Eastern 
and the Western parts of Europe as there is 
in the economy. It is true, even though our 
financial means are more limited and the 
political segregation of our continent has 
not done much good to us either. Yet I feel, 
that we have a good case objecting against 
the phrase ’’catching up’’, when discussing 
the Budapest Technical University (BME). 


We have quoted the words of Professor 
Sandor Gal, dean of the Faculty of 
Chemical Engineering. We talked to him 
in the premises of an alma mater whose 
predecessor was founded in_ 1782, 
following the death of Mary Theresa, 
Empress of Austria and Queen of 
Hungary. In the first decades, fulfilling the 
demands of the military and the regulations 
of riverways, mainly civil engineers were 
trained here, but today we find all 
specializations from architects to transport 
engineers. The university has 110 
departments, 160 professors, and they 
teach 14,000 students, including those 
attending the evening courses. These, of 
course, are not very big figures, compared 
with the American or Soviet ones, but in 
Hungary, having 10.3 million inhabitants, 
this is the biggest university. 


Like all alma maters in the world, BME 
is also proud of the famous people it has 
given the world. The list of these names is 
long, since Anyos Jedlik, the inventor of 
the dynamo also studied and taught here, 
as well as Karoly Zippernovsky, who, with 
Donat Banki, Miksa Déri and Ott6 Blathy, 
mvented the transformer, or Kalman 
Kand6, whose name is associated with 
modern electric locomotives. The 
university also had a mathematician, who 
had given his name to the Egervari 
equation, and, of course, there were more 
reputed architects. When you delight in the 
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sight of the neo-gothic building of the 
Hungarian Parliament, you are observing 
the work of Imre Steind1. 


Returning to the alma mater of today, 
we are given a clear example of why the 
dean Sandor Gal said there was no gap to 
separate the university from Western 


Europe. The professors and students have 


market. When it was compared with 
Western tools of similar purpose, it turned 
out that as regards its operation principle, it 
is absolutely competitive, in some respects 
even better. The ’’only’’ trouble was that 
they were not able to buy in some 
high-tech electronic + |§ subcomponents, 
because of the COCOM-list. If the 
COCOM-list is totally eliminated (and 
chances are it will), Hungarians will also 
be able to line up at the starting line having 





made a lot of moder equipments which 
could also meet the most sophisticated 
requirements if... 


As to what should follow after ’’if’’, we 
got the explanation in a laboratory while 
we were shown a _briefcase-sized 
instrument called Temperature 
Programmer. Béla Csanyi, a nearly two 
meter tall young engineer acquainted us 
with the tool, explaining that it had been 
invented by Professor Sandor Gal and his 
team, and that it can be used for measuring 
and computer-based control of 
temperature, from 200 degrees above zero 
to 1300 degrees below zero. It is used in 
factory settings, in steel smelting furnaces, 
to control the treatment of manufacturing 
tools, or by biologists examining the 
temperature conditions of the reproduction 
of bacteria. 


The lanky engineer says it is already the 
fifth generation of the equipment, which 
has enjoyed a good demand on the Eastern 


equal chances. 


Although there is already a number of 
inventions associated with Sandor Gal’s 
team, with some malice one might say 
that the above story is just an assumption 
that requires further evidence. 

This is why we have asked Professor 
Gal to explain what he means when he 
says that the Technical University has to 
join Western Europe, not to catch up 
with it. 

The professor answered: More than 15 
per cent of the lecturers and professors 
of the Faculty of Chemical Engineering 
are teaching or working in_ the 
universities or research institutes of the 
US, Switzerland, Australia or other 


developed countries. When _ their 
contracts expire, they are normally 
offered an extension, because the 


institutes are satisfied with their work. 


From the Alma Maters of Chemistry 





This is the situation with the majority of 
them. 


Another proof: the alma mater was the 
scene of the invention of a number of tools 
and instruments used widely all over the 
world. Their analytical sensor called 
ion-selective membrane electrode has been 
purchased by Japanese buyers, for 240,000 
USD. Their magnetic catalist separator 
(worth several hundreds of thousands of 
Swiss francs) has been bought by 
Germany, India the Soviet Union and 
others. Their thermoanalytical equipment 
known as Derivatograph is produced by 
Magyar Optikai Mtivek (Hungarian 
Optical Works), they have exported it to 
different regions of the world, in the value 
of 4 billion forints. 


Telephone and foreign languages 


The professor did not deny, however, that 
they also have problems. Although the 
qualifications and teaching methods of 
their staff are of world standard, the 
shortage of financial resources leads to a 
rather outdated set of tools and 


instruments. Another strange phenomenon: 
less than half of the graduates can speak 
English, French or German, since the 
education of foreign languages has been 
neglected in the past decades. This is one 
of the things they are determined to change 





very rapidly, for engineers who only speak 
Hungarian can neither join nor catch up 
with the West. 

Nevertheless, Professor Gal is 
optimistic. While saying good bye, he says, 
when they are talking to French, German, 





Austrian or Finnish colleagues, they can 
feel profound interest on their part. Their 
international relations are good and wide, 


the university is known to __ the 
fellow-institutions, and receives attention 
from them. 
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From the Alma Maters of Chemistry 





VESZPREM PEOPLE LEARNING FROM THE SWISS 
Reviving university in crisis region 


An industrial area, and with it also its 
university got in a critical situation, but 
they are on the right way to overcoming 
their difficulties and accomplishing a 


revival. 

This thought comes to the mind of one 
spending a day in Veszprém, a town near 
the Lake Balaton. The town, which has a 
population of 60,000, is as beautiful as a 
jewel box. Its big castle-hill, towers and 
ancient streets attract the eyes, its church 
bells ring with a fine tinkle. But even 
though the skies are blue over the beautiful 
town, one must not forget that recently 
there has been severe wrestling around 


campus. 

The reason for this becomes clear when 
we look at the background and recall the 
history and circumstances of the 
foundation of the alma mater in Veszprém. 
Although seemingly this is only a story of 
a town and a university, those, who read 
this story with due understanding will 
recognize in it many of the troubles of 
Eastern Europe. 
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Backward industry—new 
university 


Our story started as early as 1949, in the 
year when Stalin’s photos could be seen in 
many places in Hungary. This is the time 
when the decision about developing the 
area north of the Balaton into a center of 
heavy chemical industry was made. Since 
the several newly established factories 
needed several engineers, another decision 
was made to establish the Veszprém 


University of Heavy Industry. 

It was founded in 1949. At first the alma 
mater was meant to play only a regional 
role. Its founders thought it was just 
enough if it could become an educational 
and scientific center serving the purposes 
of the fertilizer factories and _ other 
chemical industries of the region. But later 
on, in Eastern Hungary, in the areas nearer 
to the Soviet Union, a lot of heavy 
chemical factories were started too, and 
Veszprém also became the headquarters of 
the Budapest plants of the same function. 





The university, of course, had a number 
of other types of activities, the chemistry 
of silicates among other things, but the 
importance of heavy chemical industry 
remained so great that when this industry 
began to decline, the university itself got in 
a critical situation too. 


Crisis here, crisis there 


The essence of the crisis, as Associate 
Professor Janos de Jonge explains, is as 
follows. (Thee specialist is of Dutch origin, 
his great-grandfather had immigrated in 
Hungary from the Netherlands). He says 
that the production of fertilizers in 
Hungary and East Europe had a lot in 
common with the rise and fall of the DDT 
after World War II. It is a statistical fact 
that 65 percent of the world’s fertilizer 
production was concentrated in_ the 
countries of the Eastern block. And the 
situation soon became much like at the 
time of the DDT crisis; there was no need 
for so much fertilizer. The limit of 
production should be the amount actually 
required by agriculture. All the other giant 
plants have to be transformed to produce 
intermediaries and other chemicals, of 
which smaller amounts represent a high 
value. In other words, we must learn from 
the Swiss, for example, since they have 
practically no raw materials, and_ the 
economy is flourishing. 

Fortunately for the inhabitants of 
Veszprém, Hungary, first among the 
countnes of the Eastern block, began its 
economic reforms in 1968. Although the 
reform process advanced slowly through 
periods of stagnation or even decline, yet 
the atmosphere became more liberal, and a 
lot of formerly unspeakable ideas could 
now be expressed. Among other things it 
became clear that the renewal of the 
Veszprém University must take place 
parallel with the renewal of the industry. 
Otherwise the University might have to 
serve an outdated conception of industrial 
development. 


New faculties 


Still later it became clear that the plan of 
parallel renewal could not be maintained, 
since transforming the large plants and 
their production required a lot of money, 
let alone the human difficulties involved in 
it. But changes started in the factories too. 

In the University, however, the 
innovation process began to accelerate. As 
Janos Liszi, the rector says, the most 
conspicuous change is that a teachers’ 
training college and a Faculty of Theology 





was added to the Faculty of Chemical 
engineering. Some find it surprising, but in 
Veszprém, which has been an episcopal 
see for a thousand years, it is considered 
natural. Not less natural is the fact, being 
that Veszprém is a town of countless 
schools, that in a few years’ time the 
University will turn out as many secondary 
school teachers as engineers, if not more. 
Among them there will be teachers of 
English, German, mathematics, physics, 
chemistry etc. 


Speaking of the trend of development, 
the rector said, their strongest profile 
would remain the Faculty of Chemical 
Engineering. But its character is being 
modified. Since the excessive use of 
fertilizers and pesticides has already 
caused tremendous harm to _ the 
environment of the country (there is hardly 
a village whose water reserves has not 
been polluted), environment protection is 
going to be one of their major research 
areas. In this subject they have already 
been so_ successful that agrarian 


universities and even industries far from. 


chemicals have asked them for 


co-operation. 


The production of light sources, for 
example, is not included among the tasks of 
the chemical industry. /Yet, the 
world-famous Tungsram company, 
specialized in the above business, discovered 
them too. First of all, because Janos de 
Jonge, together with Tungsram’s specialists, 
invented a so-called light powder whose 
production is more economical, and, in 
addition to this, more friendly to the 
environment than the one they used before. 
(Light powder is used in the production of 
neon tubes). This patent has impressed the 
American General Electric so much, that 


today they are already at the stage of 
factory-size experiments. (Tungsram and 
GE founded a joint venture a few years ago). 


Finally, speaking about the new 
developments, Janos Liszi, the rector told us 
that their ideal is a homo ingenious, who at 
the same time is a homo oeconomicus. 
Consequently, they have also made plans to 
introduce management training at the 
university. The aim is to equip their students, 
beyond the technical expertise, with 
economic knowledge as well. Their ideal is 
the teacher, who, when needed, gives the 
lecture in English, and thinks of the 
computer as of his natural working tool, like 
engineers of old times thought of the 
slide-rule. They want to turn out graduates, 
who, after spending a semester or two 








abroad, are able to adapt their knowledge 
quickly to the new requirements of their 
industry or the economy. This is what de 
Jonge did, too, who, by the way, is able to 
teach his students in good English. 


Where the professors and lecturers are of 
this quality, they are of course receiving 
many invitations from foreign universities 
all over the world. About 15 per cent of 
them are working in developed Westem 
countries. The percentage is not bigger only 
because the university does not allow 
everybody to leave at the same time. The 
renewal of the university has not yet been 
completed (if it can be completed at all), but 
they are already over the most critical period 
of the crisis. But their existence is still at 
stake. 


So they are asking the young people 
waving invitation letters they received from 
the West to wait a little. 
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THE HUNGARIAN SORBONNE 


From E6tvos to the Super Milestone 


_ What Bologna is for Italians, Sor- 
bonne for the French, and CARL UNI- 
VERSITY for the Czechs, it is Eétvés 
Lorand University, or ELTE for short, 
for the Hungarians. This is the oldest and 
the most reputed of all nineteen alma ma- 
ters of the nation. , 

Its antiquity is, of course, relative, 
compared with Bologna, for the predeces- 
sor of ELTE was founded as late as 1635 
in Nagyszombat, which is today Trnava, 
in Slovakia. But it is not the Hungarian 
scholars of the old times who are to be 
blamed for this. There was already a uni- 
versity, working in Pécs between 1376 
and 1543, but the Turkish occupation of 
the country of 1526—1689 swept it 
away. Establishing the University in 
Nagyszombat was only possible, because 
the Turkish invaders did not reach so far 
up to the North. 


Establishing subsidiary 
universities 


As early as 1777, in the last years of 
the life of Mary Theresa, Empress of 





Austria and Queen of Hungary, the alma 
mater moved to the area of today’s Buda- 
pest. A typical sign of the belated deve- 
lopment of the country is, that even the 
lexicon published in 1912 had it as the 
only university of the nation. 

This situation, however, did not last 
long, since the period of relative stillness 
was followed by explosion-like expan- 
sion, and the Hungarian Sorbonne gave 
rise to a number of subsidiary universi- 
ties. From it seceded the Budapest Uni- 
versity of Technology, today a strong- 
hold of Hungarian engineering educati- 
on, the Veterinary College, the Semmel- 
weis University of Medicine, which has 
developed into a major center of Hungari- 
an medical science, with a number of re- 
search institutes and clinics affiliated to 
it. The Faculty of Theology gained inde- 
pendence under the name of Academy of 
Theology. 

Even so, ELTE remained the second 
biggest university of the country, with its 
faculties of law, arts and sciences. It has 
1,600 academic staff, and 9,000 students, 
not including correspondence courses 
and post-graduate training. 


Treading in the footsteps 
of famous predecessors 


Like all alma maters of long tradition, 
the Hungarian Sorbonne is also proudly 
taking care of the precious relics of the 
past, ornamental, colourful documents, 
the chains of one-time deans, the gold- 
tinted, sceptre-like tokens of the facul- 
ties. But perhaps even more important 
than these is cherishing their future-orien- 
ted spiritual heritage, and keeping high 
intellectual standards. Anyone visiting 
this university will soon have the impresi- 
sion that both students and professors are 
aware of the fact that ELTE has been 
one of the major workshops of Hungari- 
an intellectual life, and this heritage is ob- 
liging. 

This university gave the world its 
eponym, the famous physicist, Lorand 
E6tvoés, the inventor of the torsion pendu- 
lum named after him, that has been, and, 
partly, is used by those prospecting for 
oil, ores, salt and other minerals the 
world over. This university provided 
home for some years for Albert Szent- 
gyOrgyi, the later American immigrant 
Nobel-prize winner, who in Szeged—a 
town in Southern Hungary—first pro- 
duced vitamin C from green pepper. 
Gyorgy Lukacs, the outstanding philoso- 
pher and aesthetician of the twentieth 
century also studied and taught at ELTE. 
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This university takes much of the credit 
for the fact that Hungary, with a popula- 
tion of less than ten and a half million, 
has given the world many mathematici- 
ans, physicists and chemists, as compa- 
red to its size. This was the place where 
Gyorgy Hevesy, a name well known in 
Germany and Sweden, started from, who 
later, together with the German chemist 
F. Paneth, elaborated the method of the 
so-called detecting elements, and won 
the Nobel-prize for that. 


Walking in the Hungarian Sorbonne, 
we can also get an impressing example of 
researchers’ humbleness and readiness to 
take risks. 

As evidence of the former, let me menti- 
on the name of Endre K6rds, a professor 
of the Institute of Chemistry. For twenty 
years he has been researching the chemi- 
cal basis of the biorhythm of living orga- 
nisms. He did not put up with the 
findings of biophysicists and biochemists 
(ie. one who is interested in the basis of bi- 
orhythm is supposed to go back to the 
cells), and proved that many simple chemi- 
cal phenomen are also rhythmical, and 
explored their characteristics. Since he pre- 
sumes that his research will not be comple- 
ted in his lifetime, he says, "No problem, 
my students will surely carry on the the- 
me. It has been like this for centuries..." 

Of the risk implied in research work we 
heard an interesting parable from Profes- 
sor Medzihradszky, Chair of Chemistry 
Institute. The story goes that in his youn- 
ger years he was following a similar path 
as the inventors of the — ill- 
famed Contergan in the 1950s. Trying to 
synthetize a natural combination, he 
could also produce the same active materi- 
al, but he had no opportunity to test its bio- 
logical activity. Thus, the fatal compound 
appeared on the market as a product of a 
West German pharmaceutical firm. Not 
long after this, the memorable Contergan 
scandal erupted and the photos of babies 
born with distorted limbs filled the front 
pages of all papers and magazines. 

Of course, Professor Medzihradszky 
has more successful accomplishments 
than this. With two other research 
groups, he worked out the production 
method of the ACTH hormone, which af- 
fects the adrenal gland, they had it pa- 
tented and were awarded an Order of Sta- 
te for it. He is also conducting hopeful re- 
search, in a co-operation program, to re- 
place morphine. If he could carry out this 
goal, and for this he has a chance, his 
name would be ven better known abroad. 


As we have mentioned before, ELTE 
has been growing and multiplying for 


hundreds of years. Typical of its vitality 
is the fact that it was capable of starting 
up a construction even at a time when 
other colleges and universities had no 
means to do so, being that at the time the- 
re had been a recession in the country for 
years. The big eight-storey building of 
the Chemistry Institute was, for example, 
put into operation a few years ago. Its 
greatest advantage, more important than 
modern accomodation, is that the nine de- 
partments are equipped with a lot of mo- 
dern instruments and appliances. They 
succeeded in getting all they needed. 
The question of who from among the 
many researchers and inventors will be- 
come as famous as the eponym, Lordnd 
Eétvés, or who will win the Nobel prize 





remains, of course, open. But it is fact 
that this university has every chance of 
that. 

Just to mention one more example, in 
1969 there was a significant invention as- 
sociated with the name of Péter Pulay, a 
Hungarian chemist. Its importance can 
be indicated if we mention that he was 
the most frequently quoted researcher, ac- 
cording to Current Contents, an Ameri- 
can reference journal. He achieved a re- 
ference record in chemistry, physics and 
also geological sciences. The journal is 
quoting an American professor, H. F. 
Shafer, who qualifies Pulay’s work as ”a 
super milestone in the field of quantum 
chemistry." 

Laszl6 Magyar 
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TRENDS OF INTERNATIONALITY IN HIGHER EDUCATION 
AT THE TECHNICAL UNIVERSITY OF BUDAPEST 


Summary 


Not even education can miss _ the 
international exchange of experiences. 
Drastic developments in engineering 
require also the students to be involved 
in the communication that takes place at 
an international level. | 

To increase its involvement in 
international academic life. In 1984 the 
Technical University of Budapest 
introduced the whole ange of its 
engineering programs also is English. 
This article gives you an overview of the 
underlying philosophy, practical details 
of the implementation of this philosophy 
and some of the experiences. 


Professionalism at international level 
requires the _ internationality of 
education 


The world is experiencing an 
exceptionally accelerated development 
in science and _ technology. This 
acceleration is directly projected to the 
field of engineering. The continuously 
revolutionary development in 
engineering should be accompanied by 
equally fast development in_ the 
methodologies of engineering education. 
As the progress in_ science and 
technology is a result of achievements 
amalgamating on _ the international 
scene, engineering education has to 
follow the same pattern. It is quite 
impossible for an_ institution of 
engineering education to absorb the 
changes in the theory and practice of the 
whole subject field, without sharing its 
work with other educational institutions. 
It is quite impossible for an institution of 
engineering education to develop 
curricula, syllabi and teaching methods 
quickly enough to keep pace with the 
drastic changes in entire subject field 
without borrowing some of _ those 
curricula, syllabi and teaching methods 
from other institutions of engineering 
education. Division of labour and 
cooperation among educational 
institutions—is the only way to make 
education successful. A few decades ago 
big nations perhaps could rely on the 
division of labuor among institutions 
within their own country. However this 
is no longer true and it was never true 
for a small country. We may firmly state 
that the exchange of experiences on an 
international scale is now a prerequisite 
for a satisfactory engineering education. 


Traditions in internationality 


Of course, 
institution 


a large educational 
suh as_ the’ Technical 
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University of Budapest 
international on a large scale without 
having traditions in internationality. The 
T.U.B. was founded in 1782 and ever 
since it has been paying great attention 


cannot go 


to the cultivation of international 
relations. Sending and __ receiving 
scholars and doctor degree seekers have 
always been cherished activities. The 
first fundamental change, however, was 
marked by accepting a large number of 
applicants, mainly from the developing 
countries, in the fifties. The Hungarian 
state has been providing scholarships to 
these students. They spend one year in a 
preparatory institute which is devoted 
mainly to the learning of the Hungarian 
language. This year is also devoted to 
the equalization of the differences due to 
the different level and emphasis of 
secondary education in_ different 
countries. After the preparatory year, 
those who qualify, join the Hungarian 
students in the various engineering 
programs taught in Hungarian. 


Engineering courses taught in English 
at the Technical University of Budapest 


One of the most important steps taken 
by the Technical University of Budapest 
to meet the requirements concerning the 
necessity for international exchange of 
experiences was the introduction of 
engineering courses taught in English by 
establishing the International Center for 
Engineering Programs (I.C.E.P.) in 1984. 

The selection of English as the first 
foreign language for full scale engineering 
education at T.U.B. was the result of 
careful considerations. Since the Second 
World War, the Russian language has 
been forming an_ ever-strengthening 
bridge with Hungary’s immediate 
neighbours. However the rest of the world 
is most efficiently accessed by English, at 
least in the field of engineering. At 
present, the English language seems to 
play the same role in the communication 
of the field of technology as the Latin 
language used to play in medieval Europe, 
in all of the sciences. 

Fortunately T.U.B. has a_ sufficient 
number of faculty members who have 
graduated or have had long term 
university-level teaching experience in an 
English speaking country. 

Experiences have shown _ that 
international interest in T.U.B.’s 
engineering programmes in English has 
been steadily increasing. More and more 


foreign students apply for places at T.U.B. 
in spite of the fact that the number of 
scholarships could not be increased, and 
as a consequence of that, the majority of 
foreign students has to pay the tuition fee 
and the cost of living. 

At present, about 500 foreign students 
follow the engineering programs in 
Hungarian and about 580 foreign and 200 
local students do that in English at T.U.B. 
International students come from about 30 
different countries. About 750 of the 
faculty members participate in the 
teaching activity in English. 

An interesting experience that has 
become known since the introduction of 
the engineering programs in English in 
1984 is that the students involved in these 
programs in English quickly leam 
Hungarian. Many of them choose the 
Hungarian language as an elective subject 
and they get genuinely involved in the 
everyday life of the country after about 
1,5 years. Of course, there are special 
arrangements, such as common sport and 
cultural events, to accelerate this 
integration. The satisfying result is that 
formation of foreign student enclaves can 
hardly be observed. 


Local students in the 
programs 
Courses taught in an internationally 

used language help, of course, the students 
of the host country to become more 
international, too. They practice a world 
language, they learn from guest teachers 
and the students coming from different 
countries broaden the horizon for their 
fellow students by their sheer presence. 
On top of that, they get linguistically 
prepared to become visiting students 
abroad by practicing an_ international 
language while learning a profession. 

There are always difficulties to 
persuade engineering students of the 
importance of leaming foreign languages. 
The motivation, that he/she acquire 
knowledge in the field of his/her chosen 
major by learning the international 
language is very strong. No doubt, the 
prospect of becoming a visiting student 
abroad is also a key factor that a local 
student considers when deciding whether 
or not to choose engineering courses 
taught in an international language. 

Concerning that point, it should be 
mentioned that the number of Hungarian 
Students participating in the engineering 
courses taught in English at T.U.B. is not 
yet statisfactorily high. This is mainly due 
to the relative inefficiency of foreign 
language instruction in the secondary 
schools. However, things in this respect 
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will undergo a dramatic change. The 
Ministry of Education, in line with the 
Government priority of making the whole 
country more international, established 
secondary schools where the medium of 
instruction is an international language. It 
might be interesting to know that, in 
Budapest itself, there are 8 such secondary 
institutions. To illustrate how well this 
government priority of making Hungarian 
students more international meets the 
needs of the society one only has to 
consider the fact that last year there were 
more than four times as many applicants 
to these secondary schools as there were 
available places. Out of the eight 
secondary schools in Budapest, four teach 
in English. When these pupils leave the 
secondary school and enter universities, 
the international courses at T.U.B. will 
have a strong core of Hungarians. 


Visiting faculty member can efficiently 
influence the host institution only if the 
language of instruction is international 


One of the greatest advantages of 
courses taught in a common language in a 
country whose mother tongue is not 
internationally used is the fact that faculty 
members, visiting foreign institutions can 
directly be involved in the education 
process. This is the point at which the visit 
loses its confinement to pure discussions 
with those members of the host institution 
who speak foreign languages. The direct 
involvement of a visiting scholar in the 
education is evidently beneficial for both 
local and foreign students. The guest 
faculty member will inevitably convey the 
methodology used in his/her home place 
and will, in many cases, influence the 
course material, too. Advantages for the 
faculty members are not so trivial. In fact, 
these advantages are equally important. 
Each member of the teaching staff 
experiences the effect of all of the fellow 
members through reflections by the 
students themselves. Via the natural 
process of filtering out each other’s 
unsuccessful initiatives and adapting the 
useful ones, the quality of the teaching 
staff, on the whole, increases. 


Coexistence of American—English and 
Continental-European system of education 


One of the results of the activity of 
LC.E.P. is that by the introduction of 
engineering courses in English, T.U.B. 
made a successful attempt to ensure the 
coexistence of the traditional 
Continental-European and the 
American—English pattern of education. 
While the courses taught in Hungarian 
follow the five year Central-European 
curricula leading to the Dipl. Ing. 
degree—which is widely accepted to be a 
close equivalent of the M.Sc. degree—the 
courses taught in English follow the 
American—English pattern providing the 
B.Sc. degree in 4 years and the M.Sc. 


degree in 2 further years of study. 
Supplementary activities of I.C E.P. 


However __ the introduction of 
engineering programs in English was only 
the first step. T.U.B. also offers 
engineering courses in Russian, German 
and French, even if not in the very wide 
variety of programs that it does in English. 
This is the way in which T.U.B. hopes to 
become truly international. 

I.C.E.P. offers 2 to 6 weeks Summer 
Courses on Hungarian History and 
Culture that involve classes on linguistics, 
literature, music, folk traditions and arts, 
visual arts and History of Science and 
Education. The classes are supplemented 
by visits to museums, — concerts, 
exhibitions and tours to many places of 
interest in Hungary. In the last few years 
several groups of students and faculty 
members e.g. from the United States and 
South Korea participated in our summer 
programs, and groups are returning to 
Budapest year after year. 

I.C.E.P. also organize one-semester 
credit courses for students who wish to 
study for a term in a special field at the 
Technical University of Budapest. It is 


also possible for graduating students to 
work on their final year’s project at T.U.B. 
In cooperation with T.U.B. Language 
Institute, I.C.E.P. organizes 12 weeks 
intensive language courses in English, 
Hungarian, Russian and German at 
various levels for international students. 


Conclusion 


The very fast scientific, technological 
and sociological developments taking 
place worldwide also require a division 0 
labour at an _ international level in 
engineering education. Technology and 
education is so complex that the hopeful 
way of fruitful cooperation among 
educational institutions is based upon the 
involvement of also the students in the 
international aspects of education. 

Experiences gained through the 
engineering courses taught in English at 
the Technical University of Budapest 
show that introducing courses in an 
international language, in a country where 
the local language is an isolated one, 
attracts foreign students and contributes to 
the professionalism of education for the 
benefit of foreign and local students and 
faculty members as well as their countries. 


THE HUNGARIAN CHEMICAL 


SOCIETY 


The Hungarian Chemical Society (Magyar 
Kémikusok Egyesiilete, MKE) was founded by 
some 50 chemists, under the guidance of Rudolf 
Fabinyi, in 1907. Their objectives included the 
protection of the interests of Hungarian chemists, 
because at that time the majority of chemists in 
leading position were foreigners in Hungary. Their 
program was focused on promoting the development 
of chemical science and chemical industry, and it 
has not undergone fundamental changes ever since. 


The activities of the society 


In order to raise the professional level and general 
chemical culture, MKE performs the following 


important activies: 


— It organizes scientific lectures, on technical and 
of lecture, meetings, 


economic issues series 


symposia conferences, congresses, professional 
demonstrations, exhibitions. It organizes the 


preparation of radio and TV 


organizes 
courses, professional counseling, study 


experiences. With all that, 


chemical industry. 


— It edits and publishes Hungarian-language 
(Kémikusok Lapja). 

Journal of Hungarian Chemists , Magyar Kémiai 
Journal), 
Chemical Papers for Secondary School — as well as 
publications in order to raise the professional 


professional journals Magyar 


Folyéirat (Hungarian Chemical 
other 


level. 


— It regularly deals with questions of research, 
related to its special 
field, helping their promotion with its evaluations 


development and aducation 


and recommendations. 
— It presents a forum for young experts. 


On behalf of the chemical society, MKE monitors 


the following activities: 


.— Discussions on the draft resolutions and decrees 
by the government. 

— Formulating opinions on medium and long term 
development plans. 

— Preparing expert opinions requested by state and 
social authorities. 

— Organization of commemorative meetings to 
keep alive the traditions of 
and industry. 

The leading body of the Society elected in 1990: 
President of MKE: Dr. Gabor Naray-Szab6 


the chemical science 


programs in 
subjects related to the chemical industry. It 
professional in-service training 
trips in 
and outside Hungary, as well as exchanges of 
it serves the 
dissemination of scientific, technical and economic 

knowledge related to chemistry and _ the 


Vice-presidents: Dr. Alajos Kalman Dr. Pal Sohar 
In the Society 24 professional sections are active at 
present. 

The 14 regional groups coordinate the work of 
experts in counties or large cities. Independent MKE 
groups are active in approximately 50 factories and 
institutoins. 

The international relations of MKE 


MKE is member of several international 
organizations, including the Federation of 
European Chemical Societies (FECS), one of 
whose secretariats is operating in the Society, too, 
European Federation of Chemical Engineers 
(EFCE), International Federation of the Lacquer 
and Paint Industry (FATIPEC), International 
Organization of Thermoanalytics (ICTA), 
International Section on the Prevention of 
Occupational Risks (IVSS). 

In addition to international events, the Society 
invites well-known foreign experts to deliver 
lectures in Hungary. 

The members of the Society regularly receive 
the "Monthly News" with information about the 
events all over the country as well as timely news. 
In 1990 MKE had approximately 5000 members, 
including 150 students. 

Hungarian Chemical Society (Magyar Kémikusok 
Egyesilete) Budapest FO u. 68. H-1027 Phone: 35 1 
1 6883 Fax: 36 1 156 1215 
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FROM SZOREG TO DEBRECEN 





Mihaly Beck and the exotic reactions 





"The individual branches of the 
chemical industry are interwoven by 
thousands of fibres and even the large 
scientific areas are closely 
interconnected. At the same _ time, 
categories formed more than a century 
ago as the organic or inorganic 
chemistry are still intensively at work, 
hindering development both in 
education and research." 

Mihaly Beck wrote down these lines 
seventeen years ago still as a new 
member of the Hungarian Academy of 
Sciences. The carreer of excellent 
| scientist is a perfect denial of the 
misbelief, according to which it is only 
possible in Budapest to perform high 
level scientific work. Professor Beck 
reached namely the peak of his scientific 
carreer and became the symbol of a 
school by working during his scientific 
activities only in universities outside 
Budapest, i.e. in the province. 

The starting point was the petroleum 
plant of Széreg, being in a very bad 
shape, often giving work to the fire 
brigade. The experiences performed at 
home followed, deepening his 
commitment in chemistry, bringing him 
first to the secondary school for 
chemistry and then to the Chemical 
Faculty of Szeged University. 

Mihaly Beck was first interested in 
organic chemistry, but a decisive turn 
came as he was transferred to the faculty 
of anorganic and analytic chemistry led 
by Professor Zoltan Szab6 where he 
spent eighteen years. This faculty 
represented a green island in _ the 
pressing atmosphere of the fifties, 
offering scientific tasks even for 
students. In the meantime, Mihaly Beck 
was transferred on the payroll of the 
newly formed academic research group 
then in 1968—as honorary professor of 
Szeged University—a new era came: 
Debrecen, the physicochemical faculty 
of Kossuth Lajos University of 
Sciences. The first publication of 
Mihaly Beck appeared as early as 1950 
in a very high-level Dutch periodical, 
followed by the almost two hundred 
fifty publications referred to by more 
than one thousand times all over the 
world. The first works were still created 
in the subject of analytics. However, a 
half a year’s stay in Kopenhagen, in the 
laboratory of Professor Bjerrum became 
a very important station in the career of 
Mr. Beck as following this period he 
turned his activities entirely to the 
coordination chemistry. 
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"I studied in Szeged the equilibrium 
relations of metallic 
complexes"—remembers Mihaly Beck, 
and—beside a number of 
publications—these years produced his 
book titled "Chemistry of Complex 
Equivilibriums" which was _ also 
published in two English and two 
Russian language editions and became 
one of the most frequently cited sources. 


In Debrecen however, his interest was 
mostly concentrated at the reaction 
kinetics and he achieved considerable 
successes in the kinetics of redoxi 
reactions and exotic processes. In the 
latter field, the interest of Mihaly Beck 
was mostly focused on the questions as 
to what mechanistic and parametric 
conditions the exotic reactions have. 
These are chemical processes where the 
concentration of one, two or more 
components show at least two extreme 
values in function of time. Mihaly Beck 
contributed very much to developing 
Debrecen to a research workshop in 
chemistry and in_ establishing an 
international connection system of 
chemists working here. 

"The about eighty researchers of the 
chemical faculties in Debrecen include 
fifty who made long study journeys in 
the West'"—stressed Professor Beck 
who has an activity reaching far beyond 
chemistry. 

He is a versatile science organizer, 
being a member of many academic 


committees as well as elected chairman 
of the committee of scientific ethics, 
having been a member of the committee 
of equilibrium data of IUPAC and being 
at present member of IUPAC Bureau. 
He was chairman of the chemical 
department of the Hungarian Academy 
of Sciences between 1976—85 and 
scientific deputy rector of Kossuth Lajos 
University of Sciences then later for a 
half year delegated rector during the 
years of 1981—89. He also participated 
in the chemical education as a university 
professor (at present, he is holding a 
special college on the methodology of 
scientific research), but his influence is 
even more intensive in his reviews 
written about school books in chemistry 
and by his participation and activities 
performed in the postgradual education 
of secondary school teachers and in the 
committees of the Scientific Society of 
General Knowledges and -the Hungarian 
Society of Natural Sciences. 

Mihaly Beck fought several times the 
proliferation of pseudosciences which is 
proven by his book written under the 
title of Science-Pseudo-science. He 
plays an active role in_ scientific 
education and holds parallelly lectures 
on science history for history students in 
Debrecen. 

"The fact that Hungary is now a part 
of Europe is largely owing to the natural 
scentists of the last century having 
played a decisive role in the creation of 
Hungarian industry and_ traffic'-said 
professor Beck. 

And, although the opinion of Mihaly 
Beck about the sciences is by far not as 
idealistic as that of the former young 
man of Széreg, but he says he would do 
the same if he started his life again. P.I. 








Founded in 1912, EGIS PHARMACEUTICALS ranks 
among the largest Hungarian pharmaceutical 
companies, and accounts for 29% of the country’s 
entire pharmaceutical production. 


Corporate Products 

EGIS in concerned with the production of 
pharmaceutical bulk substances, 
intermediates, and pharmaceutical 
specialities as well as homeopathic and 
veterinarian products and other 
chemicals. In addition, the company 
produces nutriments and feed additives. 
Great attention is given’ to_ the 
manufacture of cardiovascular agents. 
The product range is completed by 
neurological preparations, antibiotics, 
and chemotherapeutics. 


Corporate Exports 

Exports are mainly comprised of bulk 
substances and finished products. The 
most important pharmaceutical bulk 
substances are —_ alphamethyldopa, 
bencyclane, chloramphenicol, carbadox, 
trimethoprim, and phenotiazine derivates. 
The most successful compound of the 
company is’ bencyclanee, which _ is 
marketed in over 50 countries throughout 
the world. 


Members of the Executive Board: 

Dr. Istvan ORBAN (Chairman) 

Gyorgy MIHALYI . Lajos WOLFF 
Dr. Gabor BLASKO Dr. Laszid MAROSFFY 


EGIS PHARMACEUTICALS 


Kereszturi ut. 30—38. H-1106 Budapest X. Postal Address: P.O.B. 
100 H-1475 Budapest 10 Telephone: 252-7222 Telex: 22-4101 egis h 
Telefax: (361) 183-4554 
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AKADEMIAI KIADO— 


—Hungary’s most renowned publishing house of 
books and periodicals 


AKADEMIAI KIADO, Publishing House of 
the Hungarian Academy of Sciences, is the 
oldest publishing house in the country. The 
first publication known to us bears the date 
1828 and, therefore, this is regarded as the 
year of its foundation. For a very long time 
this publishing office worked under the auspi- 
ces of the Academy and served its publishing 
needs. AKADEMIAI KIADO became an inde- 
pendent company in 1950, and soon came to 
have a reputation outside Hungary too. The 
modern development of AKADEMIAI KI- 
ADO is shown by the fact that whereas during 
the first 120 years of its existence the Aca- 
demy only published some 3.000 titles and 
1.600 volumes of periodacals, in the years bet- 
ween 1950 and 1980 over 6.000 titles and 
2.200 volumes of periodicals appeared. Today 
AKADEMIAI KIADO publishes academic bo- 
oks and journals in Hungarian, as well as in fo- 
reign languages ranging from arts and humani- 
ties, natural and social sciences to mathematics 
and engineer-ing. The number of new titles 
published each year is between 250 and 300, 
with about one-third in foreign languages, ma- 


inly English. Many of the foreign language tit- - 


les anong AKADEMIAI KIADO’s books are 
coeditions with publishers, like Elsevier, Ams- 
terdam; John Wiley and Sons, New York/Chi- 
chester; Springer Verlag, Heidelberg; Plenum, 
Ellis Horwood, etc. The ’’bestseller’’ of all 
time was the Atlas of Human Anatomy by F. 
Kiss and J. Szentagothai. This 3-volume work 
ran to 82 impressions between 1953 and 1985, 
in 16 languages and with more than 200.000 
copies sold. Thee overwhelming majority of 
the dictionaries and encyclopaedias published 
in Hungary is brought out by AKADEMIAI 
KIADO. In addition to dictionaries in all the 





major languages, there is a series of multilingu- 
al specialist dictionaries; the total dictionary 
output embraces 28 languages, including e.g. 
Ukrainian, Serbo-Croat, Albanian, Hindi, Kore- 
an an Vietnamese. Publishing of language tea- 
ching material has become an increasingly im- 
portant activity of AKADEMIAI KIADO. 
Course-books, grammar books and supplemen- 
tary material have been put on the market to 
meet an ever-increasing need for language lear- 
ning in Hungary. AKADEMIAI KIADO’s also 
publishes translations into Hungarian from the 
list of renowned foreign publishers, mainly in 
the field of reference books or works with an 
appeal to the wider public. AKADEMIAI KI- 
ADO has a special standing and a long traditi- 
on in journal publishing in Hungary. Of the ap- 
proximately one hundred periodicals published 
today, several books back on a history of more 
than one hundred years. One half of the jour- 
nals appear in foreign languages, mostly Eng- 
lish. Just like with books, some of these are co- 
editions. Journals of international reputation 
like the Journal of Radioanalytical and Nuclear 
Chemistry or Journal of Thermal Analysis are 
among the leading periodicals in their respec- 
tive fields. Our scope of activity has expanded 
recently by new opportunities in distribution of 
our books. Importing scientific books has be- 
come a new branch of our activity and one of 
the three bookshops of AKADEMIAI KIADO 
in Budapest will specialize in the sale of exclu- 
sively imported academic books. When sum- 
ming up the achievements of AKADEMIAI KI- 
ADO, it can be stated, without pretentions, that 
under its imprint a scholarly and prestigious 
publishing has become our hallmark to meet 
the challenges of the changing world of science 
and education in Central Europe. 
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CENTRAL RESEARCH INSTITUTE FOR CHEMISTRY 


of the 


HUNGARIAN ACADEMY OF SCIENCES 


Development, Operation and Results 





Foundation and Major Trends in the Activity of the Institute 


The second half of the 20th century has 
witnessed great scientific achievements, 
which allowed the satisfaction of social 
needs for synthetic drugs, plastics, 
insecticides, fertilizers, motor fuels, etc. 
The great demand for these articles led to 
rapid development in the chemical industry 
and parallel ~ establishment of various 
laboratories and research institutes all over 
the world. In Hungary, the chemical 
industry (including the pharmaceutical 
industry) has shown particularly dynamic 
development. The growing demand for 
basic and applied research in chemistry 
required the establishment of new research 
institutes. The purpose of these institutions 
was tO serve, in cooperation with 
universities, as a research base for various 
sectors of the chemical industry, on the one 
hand, and by preparation of novel 
substances and revelation of fundamental 
correlations, to promote the advancement 
of natural sciences, on the other. The 
Central Research Institute for Chemistry of 
the Hungarian Academy of Sciences was 
founded in 1954. 

The principal scientific objectives of the 
Institute are: basic chemical research, 
elucidation of the correlation between 
chemical structure and __ reactivity, 
furthermore, development and operation of 
a complex base for chemical structure 
investigations requiring major equipments. 

Research activities in the Institute started 
with the study of gas adsorption processes 
and the reaction mechanism of organic 
compounds. Investigations soon extended 
over the fields of polymerization kinetics, 
spectroscopy, X-ray diffraction and 
catalysis as well. The Institute carried out 
pioneering activities in various scientific 
fields in Hungary. 

Current research projects are focussed on 
three main areas: — Investigation of 


biologically active compounds; — 
Chemical research for material- and 
energy-saving technologies; — Theoretical 


and chemical structure investigations. 

The first project, which supports also 
local pharmaceutical research, involves 
Studies in the field of organic and 
bioorganic chemistry and the development 
of novel insecticides, as well as molecular 
structure investigations, separation 
techniques and analytical tests. 

The second area covers adsorption, 
(homogeneous and heterogeneous) 
catalytic, reaction kinetic, corrosion, photo- 
and electrochemical and macromolecular 


(polymerization kinetics and polymer 

degradation) chemical research. 
Investigations carried out under the third 

project are aimed partly at the solution of 


various spectroscopic and_ diffraction 
structure problems, and in _ part, at 
methodology development, quantum 
chemistry, and research in molecular 


graphics and thermodynamics. 


Over the past 35 years, the range of 
investigations gradually widened and the 
number of researchers engaged in the fields 
simultaneously increased. Currently, the 
total number of employees amounts to 479, 
including a staff of 197 researchers. The 
academic potential of the Institute is 
reflected by the following data: number of 
Full- and Corresponding Members of the 
Academy: 8; Doctors of Science: 22; and 
Candidates of Science: 61 (Table 1.). 


In the period following the foundation of 
the Institute, activities covered mainly 
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basic research in chemistry and related 
scientific areas. In the course of time, 
however, especially during the past few 
years, Operation and maintenance costs of 
the Institute have greatly increased, and 
support granted by the Hungarian Academy 
could no longer cover the expenses 
incurred. In order to contribute to the 
proceeds, the research staff was compelled 
to take commissions from the industry as 
well, and this activity gradually increased 
with further commissions from __ the 
agriculture and industry. 


About 5-10 years ago, chemical industry, 
especially the pharmaceutical industry, was 
in the position to offer considerable funds 
for basic research, whereas current 
demands cover almost exclusively applied 
research, development, services and the 
preparation of products. Approx. 40% of 
the proceeds come from special orders 
placed by the industry, and research and 
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Figure 1. 
The Central Research Institute for Chemistry of the Hungarian Academy of Sciences has one 


major and three smaller buildings of la 


ratories, one management building and one 


storehouse. Latter building houses also a large laboratory suitable for small-scale production 
of pharmaceutical agents. The Institute is located at 59—67 Pusztaszeri ut, Budapest. 
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development activities are conducted today 
for almost all major domestic companies of 
the chemical and pharmaceutical industry 
(e.g. GEDEON RICHTER Chemical 
Works LTD.; CHINOIN Chemical and 
Pharmaceutical Works,BORSOD Chemical 
Complex; Budapest Chemical Works, 
Nitrochemical Industrial Plants; EGIS 
Pharmaceutical Factory; BIOGAL 
Pharmaceutical Factory, REANAL Fine 
Chemical Works, TAURUS _ Rubber 
Works; Northern Hungary Chemical 
Works, CAOLA Industrial Co. for 
Cosmetics and Detergents; Pét Nitrogen 
Works; PANNONPLAST Plastic 
Processing Co., etc.). 

Due to joint efforts of the management 
and researchers, funds obtained from patent 
fees are steadily increasing and _ the 
proceeds earned by higher production and 
services are also on the rise. These sources 
constitute approx. 20% of the total income 
of the Institute. 

A significant measure of science policy 
taken in support of scientific research in 
Hungary was the establishment of the 
National Foundation for Scientific 
Research (NFSR) in 1986. The funds 
offered by NFSR, not (or hardly) available 
from other resources, facilitated researches 
of international significance in the Institute. 
Thus, funds granted by the Hungarian 
Academy of Sciences and NFSR in support 
of basic research constitute approx. 40% of 
the budget. 

As is well known, Hungarian economy 
is in a difficult situation. Specific profits 
gained from the chemical industry (and 
pharmaceutical companies) are higher than 
the total proceeds yielded by all other 
branches of industry, in spite of this, even 
those companies are unable to raise current 
expenditures on research and development. 
A fact the Central Research Institute for 
Chemistry must take into consideration in 
developing its strategy of research and 
development and make all efforts to satisfy 
current and future demands for the industry 
as well. There are also endeavours to 
increase the proceeds by _ offering 
measurement services and by _ the 
preparation of fine chemicals and 
pharmaceutical agents. Also in the future, 
however, priority will be given to 
substances and procedures developed as a 
result of scientific activities in the Institute. 

The primary aim of the management is 
to maintain an acceptable ratio (50-50%) 
between research and development, 
services and product preparation. This ratio 
may be considered as feasible since it 
facilitates scientific research in an intensity 
and at a level where the Institute can 
considerably contribute to the advancement 
of domestic and international research and 
through this, can offer a proper basis for 
future development, production and 
services. 

Some scientific results attained at the 
Institute 

Among the various theoretical and 
practical, or scientific and economic results 
achieved by researchers at the Institute, only 
a few will be enumerated here. 
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For quantitative description of the steric 
effect, which plays a significant role in 


interactions between biopolymers and 
small molecules, the theory’- of 
’’compression- and _ orientation _ steric 


substituent effect" has been developed. The 
essence of this is that, depending on their 
bulkiness, the different atoms and groups 
of a molecule have a decisive effect on the 
binding or transformation of a compound 
(enzyme substrate, enzyme inhibitor, drug, 
etc.) on a given enzyme or receptor. This 
effect is, however, exerted only if, owing to 
immobilization, the substituent is in a 
proper steric position oriented toward the 
biopolymer. This orientation effect also 
offers an explanation for _ the 
stereospecificity, which is of fundamental 
importance in biochemical processes. This 
concept is utilized also in the design of 
pharmaceutical products. 

By recognition of the laws governing 
correlations between 
structure—bioreactivity—biological effect, 


affecting nucleic acid synthesis, an 
efficient original anti-herpes agent 
(5-isopropyl-2’-deoxyuridine) has been 


synthetized. The first original anti-viral 





drug prepared in Hungary was marketed 
under the name HEVIZOS® in 1988. 


Several novel. heteroaromatic 
compounds with bridgehead nitrogen 
content have been prepared. With the 
use of these compounds, a new 
phenomenom, the ‘‘anellation effect’’ 
has been revealed. In condensated 
heteroaromatic systems, this anellation 
effect determines stability and reactivity 
properties as a function of (angular or 
linear) anellation of the rings. On the 
basis of experiments and as a result of 
quantum chemical calculations, a simple 
qualitative rule has been set up, which 
facilitates the interpretation and/or 
prediction of equilibrium ratios and 
regioselectivity of nucleophile and 
electrophile reactions. Among __ the 
products obtained, several compounds 
show favourable physiological effects. 
One of these—an optimal antidepression 
agent—is currently under clinical tests 
(Phase I.). 


The total synthesis of several natural 
organic compounds [yohimbine, 
beta-yohimbine, (+)-thebaine, 
(+)-northebaine] has been solved. These 


compounds or their derivatives are 
acknowledged today as _ important 
pharmaceutical products. Almost ll 


domestic pharmaceutical products have 
been dealt with in our laboratories in 
some phase of researh or development. 
For several compounds, the _ total 
metabolic pathway has been monitored 
in our Institute. Structure investigations 
of a great number of pharmaceutical 
agents have beeen carried out on major 
instruments (MS, NMR.-, 
IR-spectroscopy, X-ray crystallography) 
by experts with international recognition 
in this field. Our department of 
analytical and separation techniques, 
Satisfying demands for researchers and 
the pharmaceutical industry as well (Fig. 
2. and 3.) also represents high levels of 
expertise. 

The crucial point in the application of 
herbicides (chemical weedkillers) is 
selectivity. The answer to selectivity, 
which _ensures__ relatively — secure 
application of chemical herbicides is the 
antidote concept. Antidotes are 
compounds reducing or eliminating crop 
injury by herbicides. A new type of 
antidotes, which eliminates adverse 
effects of EPTC (the most widely used 
herbicide, causing lower yields in corn 
production) without decreasing 
herbicidal activity. Patent rights were 
purchased by an american company. 

In the field of aliphatic carbonyl 
compounds, the formation of excimers 
have been verified, which requires 
re-evaluation of different — earlier 
accepted views on the photochemistry 
and photophysics of these compounds. 
The shortage of industrial chemical 
intermediates is a well known problem 
in Hungary. Therefore, the introduction 
and application of photochemical 
procedures in addition to traditional 
methods for the production’ of 
pharmaceutical and herbicidal 
intermediates has been a _ significant 
initiation. As an example we may 
mention the production of 
dicloro-acetyl-chloride. In an attempt to 
introduce intermediate __ production, 
various types of photochemical reactors 
have been developed, some of which 
have been realized also on pilot plant 
and industrial scale. 

Quality control measurements on air 
pollution in Budapest were taken and a 
high concentration of pollutants has 
been determined by researchers of the 
Institute. Comparison of the air 
components and the composition of 
exhaust gases has shown that the 
pollution of air is mainly due to motor 
vehicles in public transport. A computer 
model has been elaborated, by which the 
concentration of both primary and 
secondary pollution in Budapest at an 
arbitrary place and time caused by 
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chemical reactions in the air can be 
calculated with knowledge of 
meteorological conditions. 

For both living and inanimate things 
in nature, one of the most significant 
chemical processes is: oxidation. The 
general rules for modelling oxidation 
processes have been determined by 
mathematical algorythms. 

A new. reaction of _ catalytic 
carbonylation has been revealed, by 
which isocyanates can be prepared with 
the use of carbon monoxides. The 
reaction can be applied for the synthesis 
of economical and _ environmentally 
benign herbicides (phosgene) effective 
also. in small doses  (sulphonyl 
carbamides). 

Elucidation of the mechanism of 
oxidation with permanganate is both 
theoretically and_ practically an 
interesting challenge. The key problem 
is: identification of the manganese 
(V)-intermediate. A _ study of _ the 
oxidation of olefine- and acetylene 
derivatives with permanganate leads to 
indirect verification: in the course of the 
permanganate-sulphite reaction, an 
intermediate with manganese(V) content 
was first identified by the combination 
of stopped-flow and _— rapid-scan 
spectrophotometry. 

One of the most dynamically 
developing branches of heterogeneous 
catalysis is: zeolite catalysis. It has been 
experimentally verified that transition 
metal ions situated in the zeolite matrix 
have higher catalytic effect than in 
solution or in the form of oxides. The 
ZSM-5 catalyst has been substantially 
modified, by which particularly high 
shape-selectivity has been attained. 99% 
para-selective ethylation of toluene has 
been realized in 87% yield. This 
facilitates the production of 
poly-p-methyl styrene from toluene, a 
synthetic material which is cheaper than 
benzene and has more _ favourable 
properties than polystyrene. 

Significant further development of the 
system of ‘‘rotating sector’’, suitable for 
determining absolute rate constants of 
radical polymerization, has facilitated 
the study of effects — earlier 
unapproachable by experimental 
methods. Determination of the values of 
chain growth and chain termination 
constants as a function of reaction 
conditions allowed direct experimental 
verification of the earlier elaborated 
theory of hot radicals. 

Important results of basic research 
have been attained in the field of 
polyolefine degradation as well. An 
important step significant from both 
theoretical and practical aspects was the 
realization of , disubstituted 
polymer production by _ radical 
polymerization, which has __ special 





Laboratories of analytical and separation techniques perform essential work for both 
academic and industrial research. Nearly 1500 separation problems have been solved, 
analyzing over 50 different types of compounds by various methods of High Performance 
Liquid Chromatography (HPLC) and gas chromatography (GC). Optically active isomers have 
been separated by means of chiral GC and HPLC stationary phase. Good quality high pressure 
liquid chromatographic columns have been developed for analytical and preparative 
purposes. 





Figure 3. 
A wide range of methods is applied for molecular structure investigations by spectroscopy 
and single-crystal X-ray diffraction. The laboratory of vibrational spectroscopy is equipped 
with a Fouriertransform infrared spectrometer with on-line GC connection. The team studies 
sprectum-structure correlations and offers assistance in solving structure elucidation 
problems for both preparative organic chemists in the Institute and experts in the 
pharmaceutical Industry. 
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importance in the rubber industry. The 
method facilitates production of a 
polyuretane type rubber particularly 
Suitable for practical application (e.g. 
automobile tyres), by arbitrary 
approximation of the theoretical value of 
polydispersity. 

Industrial cooling waters contain 
great amounts of inorganic salts, organic 
matter and diluted gas. The corrosion 
problems of industrial cooling systems 
are mainly due to these substances. For 


overall protection of the cooling 
systems, a set of water treatment 
products developed under the 


trade-name CORIN has gained awards 
at various international fairs. These 
products are regularly applied in 
Hungary by 60 different companies, and 
introduction of these water treatment 
agents in the foreign market has also 
started. A mobile laboratory operated by 
| experts of the Institute ensures 
appropriate utilization and _— steady 
service of these products. 
Relations and publications of the 
Institute 

The Institute has taken an active part 
and is also currently participating in the 
elaboration and realization of national 
and miultidisciplinary research and 
research-development projects. In fact, 
it has served as coordinator and base 
institute for a research program focussed 
on the elucidation of _ relationships 
beetween chemical structure and the 
biological effect. The project on ’’The 
study of biologically active 
compounds’’ was_ conducted’ with 
participation of 12 institutes. These 
investigations served as _ background 
basic research in a _ medium-range 
economic development program for the 
production of pharmaceuticals, 
herbicides and intermediate products. 

The Central Research Institute for 
Chemistry is also engaged in a 
large-scale project of the Hungarian 


Academy, entitled: ’’Chemical 
Investigations for the Development of 
Material- and Energysaving 


Technologies’’, coordinating activities 
between seven institutes of the Academy 
and university research laboratories. 
The Institute has extensive 
international relationships, receiving 
annually approx. 300 visitors from all 
quarters of the world, and delegating 


researchers to possibly all major 
international meetings. This fruitful 
international cooperation is also 


reflected by the number of scientific 
papers (50-60) published annually on 
joint results. The Institute endeavours to 
send junior researchers abroad to gain 
experience in high level institutions of 
international renown. A number of 
20—30 junior researchers are working, 
on longterm study trips, in various 
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institutes of the USA, England or 
Germany. While the avarage result 
attained in a domestic environment is 
about one scientific paper per year, in 
the foreign environment (without the 
burden of outside obligations) utilizing 
favourable research conditions and 
facilities, average performance amounts 
to at least 3—4 publications a year. 


The Institute has organized numerous 
international conferences, with highly 
successful results from both academic 
and economic aspects, e.g., in the fields 
of photochemistry, bioorganic 
chemistry, zeolite research, catalysis and 
macromolecular chemistry. 


The Library of the Institute offers 
services as a scientific library to institutions 
all over the country. It boasts the most up to 
date complete collection of chemical 
literature, with over 40.000 volumes of 
books and journals ranging on its shelves, 
in Hungary. It also offers direct access to 
large international computerized data bases 
(e.g. Chemical Abstracts, CAS Online, 
BIOSIS, .COMPENDEX, METADEX, 
DERWENT, etc.). In addition to satisfying 
demands of the institute it offers 


information and access to its bibliographic 


and factographic data-lodging system for 
researchers and experts from _ outside 
institutions as well. 

For the solution of structure elucidation 
problems it has created data bases of its 
own, e.g., the C—13 NMR data bank 
(with currently almost 20.000 spectra), 
mass spectrometric data base (approx. 
80.000) and IR spectra (with about 16.000 
spectra). As a depository for the 
Cambridge Crystallographic Data Centre, 
the library lodges crystal diffraction data 
of over 70.000 compounds. 

Even in the world of science, the 
question is often raised today: ’’Are the 
results attained in proportion with the 
expenditures?’’What beneficts can the 
Institute offer the country? The results can 
be assessed in two fields: in the 
acquisition of scientifi information and 
knowledge and in the economic sphere. 

Approximately 240—250 scientific 
papers, 30—40 #£monographs’- or 
book-chapters are published annually by 


authors from the Institute. 80% of the 
papers appear in English in internationally — 
acknowledged scientific journals. Since 
its foundation in 1954, the name of the 
Institute has featured in more than 5500 
publications, and reference is often made 
to its publications by authors all over the 
world, e.g., in a single year, in 1987, the 
number of references to papers published 
by authors of the institute over past 10 
years was approximately 1200. 


Senior researchers often participate in 
training experts, partly in university 
education, and partly, in a system of 
postgraduate training. 


Most researchers holding scientific 
degrees serve as members or officiate in 
various committies and working parties of 
the Academy and many others are editors, 
or on the editorial boards of scientific 
journals. A number of researchers serve 
as members of various international 
scientific organisations and approx. 8—10 
researchers are invited annually to deliver 
plenari lectures at international 
conferences and meetings. 

The funds earned as a countervalue of 
applied research and development offer 
considerable contribution to the proceeds. 





The high number (approx. 10—20) of 
patents filed annually points to high level 
intuition and innovation. 

Over the period elapsed since its 
foundation, The Central Research Institute 
for Chemistry has become a nationally and 
internationally acknowledged _ scientific 
workshop. The Hungarian Academy of 
Sciences as well as Professor Géza Schay, 
Member of the Academy founding director 
of the Institute, may justly take pride in the 
fact that they have created a high-level 
up-to-date institution of chemical sciences. 
Both the management and research staff 
trust that the high academic standard 
attained can be maintained, research 
potentials will not decrease, and thus, the 
Institute may preserve its position as an 
important base of chemical and 
pharmaceutical research and a pillar of 
natural sciences in Hungary. 


Ferenc Marta 
Péter Vinkler 


IN THE WORKSHOP OF PLASTIC RESEARCH | 
FOR OUR DATA USERS F 


In Hungary the 1960s and 1970s may 
well be called a plastic era. It was the 
time when plastics reached the peak of 
their popularity, when the new plastic 
plants started operation. It was also in 
that period that chemists researching in 
the field got the greatest number of 
assignements and scientists of the 
Plastic Research Institute founded in 
1950 also regard those times as the 
golden age of their institution. 

By the end of the 1970s the country 
manufactured plastics, though cheaper 
types, in large quantities, which were 
exported also to the West. Still plastic 
research lost a lot from its impetus. In 
spite of that the applied researches that 
gave the background for Hungarian 
plastic production yielded several 
outstanding results during the years. 
For instance they had a great role in 
starting the production of ionchanging 
resins and unsaturated polyester resins 
and also in establishing experimental 
workshops for manufacturing epoxi 
resin. Gyula Hardy, member of the 
Academy, elaborated the solid phase 
polymerization and he, who was also 
the director of the institute for a time, 
founded a school in that field. 

Today the institute has a staff of 70 
researchers and in the last five years 
their activity was marked by 70 applied 


and 34 obtained patents. The plastic 
chemists of the institute have recently 
developed a chemical resistant, flexible 
type of polyester resin: the tetrahyd- 
rophtal acid based, modified polyester 
resin (which is more resistant to chemi- 
cals and to the weather than its earlier 
version), and another polyester resin 
modified by isocyanide, which is suita- 
ble primarily for making polymer con- 
crete. The laboratory synthesis of poly- 
ester polyols has also started in order to 
produce pollyurethane elastomers. 
From among the technical plastics 
one polyamid production method used 
in practice was also elaborated in the 
institute and the experimental work- 
shop still manufactures polyamid 
blocks increasing by this the earnings 
of the institute, which became an inde- 
pendent economic unit in 1968. Nowa- 
days two thirds of its takings come 
from production. They make epoxi re- 
sin and cross-links for electric and 
building industrial purposes. They put 
out special products from 
thermoplastics by die-casting and 
extrusion, eg. they make joints from 
fibreglass polyamid for fixing rails. 
The activity of the radiation che- 
mistry group was focused on reactive 
oligomers. From among the develop- 
ment of the  oligomer-monomer 








systems that crosslink if they are affect- 
ed by accelerated electron beams the 
acrylate coats that are crosslinked with 


electron treatment are the most 


important. 


Scientists of the institute, who special- 
ize in plastic physics do research in the 
field of the fine structure, the micromor- 
phology of polymers. Jointly with the 
University of Ulm the fine structure 
analysis of domestically produced 
polyolefins was carried out here. They 
worked out a special method for the 
crystal particle size distribution and the 
description of strains in polymers. 


Medical biology will also benefit 
from the research going on here. From 


_among the plastics used at surgery the 


one developed by the researchers of the’ 
institute has proved to be excellent for re- 
moving calculus in the kidney because 
the stone sticks to the plastic, so it can 
easily be removed. 


Application techniques form an impor- 
tant part of the institute’s activity. Be- 
sides research and development the ex- 
perts give advice and perform analyses. 
Their apparatus makes them suitable for 
solving tasks in connection with the ap- 
plication of plastics in the building in- 
dustry, agriculture, the electric and elec- 
tronic industry as well as in the field of 
packaging technology and _ corrosion 
protection. 


As deputy director Istvan Antal said, 
the institute has a computer data bank 
which is applied for assisting the 
selection of the best raw material from a 
technical-economic point of view. This 
year the development of two more data 
base will be finished; one of them will 
store and process the chemical 
resistance data of plastics, and the 
marketing data bank will make the 
information on the production capacity 
of Hungarian plastic works available for 
domestic and foreign partners. 


Istvan Palugyai 
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THE PROTEAN SILICON 


Silicon is a really protean material used 
in medical treatment, plastic surgery and 
the pharmaceutical industry as well as in 
aircraft production, the building industry 
and monument protection. This inorganic 
compound, which’ was artificially 
produced from coal, hydrogen and 
Silicium, has had a_ tremendously 
successful career in the last few decades. 
In Hungary the centre of researches into 
this indispensable synthetic material is the 
Department of Inorganic Chemistry at the 
Budapest Technical University. We asked 
the head of the department, professor 
Jézsef Nagy, a Kossuth prize winner, who 
on 14 March this year received the Eétvés 
Lorand prize too, about their work and the 
results of their researches. 

’’All we know about the beginnings of 
silicon research is that professor F. S. 
Kipping at Nottingham studied the 
similarities and differences between the 
behaviour of coal and silicium from 1899 
to 1944, In his lecture given in 1937 he 
arrived at the conclusion that ’’in this field 
of chemistry there is hardly any hope for a 
direct and significant result.’’ Fortunately 
his pessimistic forecasts did not come true. 
Finally the silicon industry was developed 
in 1942 and its homeland was in America. 
In Hungary researches in the field have 
been carried out since 1949 when it was 
also put to practical use. Today ours is 
regarded as the best technology,’’ Jézsef 
Nagy explained.. ’’Owing to its extremely 
favourable features no branch of industry 
can do without silicon. In Hungary 
industry needs an annual 6 to 7,000 tons 
and health care another 50-60 kg. As its 
production is really labour intensive, it 
would not be profitable to manufacture it 
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at home. We buy the necessary raw 
material from abroad. It is manufactured in 
the USA, the Soviet Union, Germany, 
Japan, France and Great Britain, and these 
countries supply all the countries of the 
world with this important material. 

"What experiments have you made 
with silicon here at the department?’’ 

We are investigating the possibilities for 
the different applications of this material 
and to this end elaborating various 
chemical processes. So we have plenty of 
tasks. Silicon, to say the least, is essential 
not only in industry, medicine and 
monument protection but in fine arts as 
well. The question may arise: how is it 
possible that this compound can be put to 
so different uses? The answer is that 
silicon can have different consistency from 
an oil like flexible form to an absolutely 
solid variety, it is tolerant of environmental 
effects and harms, it does not ’’ wear out’’ 
quickly, just to mention a few of its good 
qualities.”’ 

’’How is it used in medicine?’’ 

”*It has a lot of various applications. It is 
suitable for replacing sick joints and is 
used for the plastic surgery of breast 
cancer, which unfortunately has a 
growing number of cases. At the same 
time it is a great help in traumatology, 
where at more serious operations 
sometimes the plastic surgery of various 
parts of the body may be needed (eg. the 
correction of the face), and silicon is the 
only material adequate to the purpose. 
Silicon is tissue friendly but it is alien to 
the body to a proper extent not to be 
recognized by the organism, which does 
not even ’’deal with it’’. So the 


implanted silicon may remain in any part 


of the body for several decades without 
Causing any symptoms.”’ 

’°Can you give further examples for its 
fields of application?’’ 

”’ As we started with medical treatment, 
let me go on to speak - about the 
pharmaceutical industry. In __ general 
curative materials are injected or 
introduced into the patient’s body with the 
help of pills, which help the rapid and 
simultaneous absorption of these materials. 
But sometimes it is better if medicaments 
get into the body slowly and continuously 
through the skin and this is where silicon 
has an important role. The medicine is © 
mixed into an elastic plaster which is put 
on the sick part of the body. The method is 
successfully applied in cases of heart 
trouble. The process was elaborated by 
researchers of our department and a patent 
was taken out by the _ Biogal 
Pharmaceutical Factory.”’ 

As a result of its excellent features and 
various ways of application, silicon is used 
in almost all fields of industry. It is applied 
in manufacturing cables and for replacing 
insulators alike. It does a service also in the 
building industry where different surface 
treating materials are made from it. These 
materials coat the wall but do not choke up 
the pores, so the natural breathing of the 
surface is left undisturbed while it will resist 
water, which will not get into the deeper 
layers. This way silicon will save the 
building from further damage. It is this 
feature of the compound that makes it 
suitable for the protection of monuments. 
Finally, I would like to mention its latest 
but also very important field of application: 
fine arts. It is widely known that several 
masterpieces created in previous centuries 
are in danger of decaying owing to the 
damaging effects of the environment and 
passing time. Recently researchers have 
worked out a new paint which in its 
aesthetic and artistic value is of the same 
quality as its predecessors but is able to 
resist all damaging effects. Works of art 
made with the new paint will preserve their 
untouched beauty for several centuries. 

"The research activities of the faculty 
raised the attention of Wacker Chemie 
GmbH-Munich, one of Europe’s largest 
silicon production firms. Wacker 
concluded a research contract in 1983 with 
the faculty~—added Dr. Gyérgy Liptay, 
Associate Professor. 

"In the framework of this cooperation, 
answers were given to a number of 
problems’ related to — production, 
application, qualification of silicon rubber 
and scientific publications dealt with them 
in different international periodicals and in 
ten conferences. The two institutions held 
systematic consultations and we will 
receive in the next days Dr. I. Ch. Weis, 
quality and development director of the 
silicon factory.” 

Julia Halasz 
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It was almost ten years ago, when a 
research-team, whose head is Dr Laszlé 
Vigh, started a significant basic research 
theme in the Biochemical Institute of the 
Biological Center, Szeged. Hitherto, the 
team has achieved several outstanding 
results, which have gained _ great 
international reputation for the Biological 
Center all over the world. The basic 
research, they have been carrying out in 
co-operation with the research-team of the 
Debrecen University, directed by Dr 
Ferenc Joo, deals with the fluidity of cell 
membranes. As a result of their structure, 
cell membranes have a so-called fluidity, 
which is typical of membranes. The main 
determiner of this fluidity is the sebacic 
acid, the olefin bond of alkyl chains. The 
number of olefin bonds is partly regulated 
by *’life’’, as the cell synthesizes sebacic 
acids of different densities. It is known 
that the functioning of cell membranes in 
fluidity dependent. 


A lot of basic physiological processes, 
e.g. photosynthesis or breathing, take place 
on the membranes of chloroplastises or 
mytocondriums, ie. normal fluidity results 
in normal functioning. However, the 
opposite of all this is also true. The result 
of fluidity disorders can be the disorders of 
functioning. If, for example, a vegetable 
cell gets cold, a rigid membrane structure 
can develop where the membrane 
substance of the cell transforms into a gel 
from a fluid, all membrane processes 
freeze over’, and do not function any 
longer. 

The research-team of the Biochemical 
Institute has developed a method, which 
can rightly be called extremely simple. 


The basic idea comes from the 
transformation of oil into margarine. The 
olefin bonds of sebacic acid are 


hydrogenized, with which oil can also be 
starched. Similarly, the ’’rigidity’’ of the 
membranes of living cells can also be 
manipulated. The researchers of Debrecen 
University were the first in the world to 
produce watersoluble catalyzers, which 
were non-toxic, and with the presence of 
which the membranes of living cells can 
be starched with hydrogen in a very short 
time. Through the development of this 
simple idea, it turned out that the 
manipulation of membrane fluidity has a 
wide range of application. 


First of all, cold- and frost-resistance 
had to be examined in order to carry out 
the basic research and later the further 
utilisation. Membrane fluidity can get 
under the critical value at low temperature. 
The normal fluid substance of the 
membrane changes into gel substance, as 
the sebacic acid alkyl chains get extremely 
solid and dense. This critical temperature 
is called substance-transitional temperature. 


Under normal conditions, a plant adapts 
itself to the ambient temperature by keeping 
this critical substance-transitional 
temperature of its membranes under the 
growth temperature, if possible. It is of great 
economic significance that all the processes, 
which lead to the death of a plant, can be 
known. The objective of the basic research is 
to get to know the way how the cold- and 
frost-resistance of vegetable cells, and how 
the temperature adaptation of a vegetable, 
photosynthetic organ can be manipulated. (In 
the United States, for example, billions of 
dollars are spent on researches to increase the 
value of the present genetic stand of different 
vegetables, as the destruction of vegetables, 


whose cold-resistance ability is low, eg. 
Cypresses, can cause damages estimated at 
millions of dollars.) The modification of the 
genetic stand would make it possible to plant 
vegetable cultures, which are less resistant to 
cold, with 20—30% farther in the north. | 


The main target of the basic research, 
which has been carried out by _ the 
research-team of Biochemical Institute since 
1980, is to deal with this evident 
membrane-phenomenon in a more exact way, 
ie. to produce a certain programmed 
manipulation of membrane-fluidity, 
uninfluenced by nature. If a vegetable cell 
cools down, its membrane activity can only be 
Observed together with the numerous 
additional effects of low temperature, ie. the 
role of the fluid-gel substance-transition is 
inseparable. The researchers aim at a 
programmed production of a more and more 
solid membrane under isotherm conditions, ie. 
at constant temperature and under given 
conditions. 

The opportunity was given by _ the 
homogeneous, catalytic membrane 
hydrogenation, which was elaborated in the 
co-operation of researchers in Szeged and 
Debrecen. The catalyzer necessary for the 
manipulation of membrane fluidity, ie. 


WELL-KNOWN FROM TEXAS TO OSAKA 


hydrogenation is synthesized by Hungarian 
researchers, and it is marketed by Molecular 
Probes, an American chemical factory. With 
the help of this catalyzer, they are able to 


trench either the surface cytoplasmic 
membranes of the whole cell or the 
intercellular membranes, this way they 


manipulate the functioning of the whole cell or 
the functioning of the processes bonded to 
membranes in a cell part. 

This result has brought an international 
reputation for the researchers of Szeged. Upon 
the request of several foreign research 
institutes, which deal with the same theme, 
they often carry out homogeneous, catalytic 
membrane hydrogenation abroad. Their 





method is known at Kings College in London, 
the Curie University in Paris, in the Cancer 
Research Institute in Amsterdam, at the 
University of Austin in Texas and at the 
Japanese National Biological Research Center 
in Okasaki. On the request of these famous 
research centers, the researchers of Szeged 
have trained their colleagues for the method of 
membrane hydrogenation, which had been 
developed in Hungary. The name of the 
Szeged Biochemical Institute is well-known 
among foreign research institutes having 
outstanding achievements in membrane 
research, where the research into membrane 
fluidity is of great significance. 


The membrane hydrogenation process has a 
wide range of practical utilization. We have 
already mentioned its significance in 
agriculture, and it is also not surprising that the 
Cancer Research Institute in Amsterdam also 
deals with this theme. As there is correlation 
between the emergence of tumors and 
membrane fluidity, the researchers examine 
the effect of manipulating membrane fluidity 
both in connection of cause and effect. The 
researchers of the Biochemical Institute of the 
Szeged Biological Center have achieved 
sensational, scientific results in a_ basic 
research theme. 
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CHEMISTS AT THE PHYSICAL RESEARCH INSTITUTE 


The largest research institute of 
Hungary is the Central Physical 
Research Institute of the Hungarian 
Academy of Sciences where however 
not only physicists are working. The 
chemical major department of the 
Research Institute for Nuclear Energy, 
also containing the experimental nuclear 
reactor, employes also 28 chemists. At 
the beginning, chemical tasks related to 
the application of the reactor had to be 
resolved. Its field of activities includes 
among other things separation of stable 
isotopes and this is the place where also 
the isotope separation methods, which 
have been used at the Research Institute 
of Isotopes established earlier, were 
applied. The staff of the major 
department had to be solve during the 
decades problems forced on the country 
by different embargos. They 
nationalized the analytic methods 
having been used during 1958—60 in 
the chemical dressing plant constructed 
beside the Hungarian uranium mine. 
Their primary task was consequently to 
secure the chemical background of the 
physical researches, some kind of a 
service. Fortunately, the management of 
the Central Research Institute of Physics 
did not hinder the original research 
activities either and the chemists were 
perhaps even assisted by the physicists’ 
environment in this respect. 

The nuclear orientation began to 
decrease after the Geneva Disarmament 
Talks of 1962 at the Central Research 
Institute of Physics. This was the time 
when development of the neutron 
activation analysis started, having an 
important role in the Hungarian research 
of materials of high purity. One of the 
first such successes of the group was the 
determination of oxigen content of steels 
by means of an activation analysis 
applying neutron’ generator. The 
measurement was performed in several 
minutes, using a sample taken during 
melting process which represented at 
that time a very rapid process. 

The members of basic research 
digged themselves into the theory of the 
stable isotope effect, having studied this 
way the structure of different liquids. 
They also began to research the organic 
chemistry of elements found in the 
nature as astacium. The  astacium 
compounds necessary, have been 
produced at the United Nuclear 
Research Institute of Dubna and the 
parallel halogenide experiments were 
performed in Budapest. This way such 
basic characteristic parameters as 
boiling temperature could be found. 

They also dealt with theoretical 
aspects of the electro transport taking 
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place in water solutions and 
carbohydrates. The way how the 
ionization radiations effected water was 
investigated and how it is possible to 
bring electrons from solid 
materials—even from 
semiconductors—into a watery solution. 
The first idea was to let semi-conductors 
emit electrons by means of solar energy 
and this electron would separate water 
into hydrogen and oxigen. It turned out 


later that this process had a low 
efficiency. 
On the other hand, they got 


acquainted with the behaviour of 
electrons and these experiences led the 
group to the electro chemistry and 
electro kinetics of fractar electrodes, 
although definition of stability of 
semi-conductor type oxides proved to be 
an interesting area, too. 


An exciting task of recent years is the 
investigation of heating elements at 
nuclear power stations among. the 
conditions of accidents, or to define 
what the chemist should do to avoid 
another Chernobil. 


Parallelly with the basic research, the 
chemists of the group naturally executed 
different commissions in the last years, 
too. The ratio of certain isotopes has been 
defined by means of mass spectroscopy 
in crude oil, carbondioxide sources, lime 
stones and even in the prehistoric man 
found at Vértesszdlés. Geologists can 


IN THE WORKSHOP 


define on the basis of these data, whether 
the carbohydrate deposits of Western 
Hungary are of crude oil origin or they 
are originated from the sunk in stones of 
the carbonatic line of the Alps, from 
which carbon dioxide had been released 
by the silicic acid of quartz sediments 
developed on them. 

Among the works being performed 
actually, the trace analytic research with 
environment protection purpose can be 
stressed to be used by the staff of the 
group for typization and_ source 
investigation of aerosols produced by 
the industry. 


The researchers working here 
published a number of frequently cited 
articles, mainly in renowned 


international periodicals as Journal of 
Chemical Physics, Journal of Physical 
Chemistry, Journal of Analytical 
Chemistry or Physical Review. Also 
three chapters of the volume of Gmelin 
Handbook dealing with astacium have 
been compiled by researchers of the 
major department creating a chemical 
school. The chemists working here tried 
to stay in the forefront of Hungarian 
chemical research under aggravated 
financial conditions but, as Robert 


Schiller remarked: 


**We have young people whi surely 
produce something valuable if they find 
a hook equipped with a socket.’’ 


Istvan Palugyai 





OF PHARMACEUTICAL RESEARCH 


The beautiful past and uncertain future 


of a common institute 


The Hungarian pharmaceutical industry 
became one of the important branches of 
the country already in the first part of the 
century but the second world war pro- 
duced a big devastation also in this area. 
The Institute for Pharmaceutical Research 
has been found in 1950 with the aim to as- 
sist in the elimination of backwardness pro- 
duced by the war and to qualify medicines 
and production processes for the Hungari- 
an industry which are already on foreign 
markets. 

Its activities always united development 
activities performed on behalf of the in- 
dustry and original researches financed 
centrally. 

The first original, really new result was pro- 
duced as early as in the years of 1953—SS. 


This was a new cytostatic under the name of 
Degranol. The research was initiated and per- 
formed by the institute, led that time by Dr. 
Laszl6 Vargha as director. 

A large step forward was in 1953—54 the 
reproduction synthesis of the first peptide hor- 
mone. This work was performed under the di- 
rection of Mikl6s Bogdanszky, one year after 
the first Americal results. The success inclu- 
ded the industrial application as the Gedeon 
Richter Pharmaceutical Factory was the se- 
cond company in the world to produce a pep- 
tide medicine back in 1957—-58, however the 
situation is less attractive with this medicine 
being the only one available in this time in 
Hungary. 

The first synthesis of human ACTH in 
1967 became a school book item. The 
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work that was rewarded in 1970 by a State 
Prize was performed together with the Or- 
ganic Chemical Faculty of ELTE (Lorand 
Eétvés University of Sciences) and K6ba- 
nya Pharmaceutical Works, together with 
the academicians Gy6zd6 Bruckner, Kal- 
man Medzihradszky and Lajos Kisfa- 
ludy—remembers Dr. Sandor Bajusz, head 
of department of the institute, a participant 
of that time’s success. 


The next station on the initiated way 
was the synthesis of an alleviating peptide 
produced from cerebral encefalines in 
1976—77, being one of the first such sub- 
stances in the world. It became no medi- 
cine, however it is being used by the facto- 
ries of the world dealing with fine chemi- 
cals as an experimental material. 


The first patent in the field of research of 
anti-thrombosis tripeptides was produced in 
1974. The researchers stabilized the basic 
molecule of tripeptide-aldehyd consisting 
of three amino acids and also being orally 
active in 1982, by means of transforming it 
into sulphate, and later by a slight structural 
modification. The Hungarian patent was 
applied for this substance in 1984, and it 
was accepted in 1987 in the USA. As there 
are almost no similar competitive materials 
in the world specifically hindering the func- 
tioning of thrombine and there is no medici- 
ne available with the same effectivity, the 
staff of the institute hope once to produce a 
medicine of the preparat, perhaps with the 
assistance of a foreign partner. 


The institute went on with its sugar che- 
mical researches, leading to four original 
products traded. One of them, the medi- 
cine used for the treatment of malignant tu- 
mors of the lymphatic system Degranol is 
being mentioned among the best anti-can- 
cer products. The researchers of the insti- 
tute developed a number of original repro- 
duction products to research substances ef- 
fecting the central nervous system during 
the recent decades. Among the psycho 
pharmakons, especially the product of Fre- 
nolon of the firm proved to be successful. 
This is an original product of the company. 


By developing a slight sedative to elimi- 
nate neurotic complaints, the researchers 
performed pioneering work, and the Hun- 
garian original preparat Trioxazin excelled 
among the similar medicines mainly due to 
the lack of side effects. 


The institute hopes to develop a new an- 
ti-arhythmic substance having cardio pro- 
tective effect, possibly with Japanese co- 
operation. 


The present problems of the research in- 
stitute mainly result of its status. The legal 
position of the institute functioning as a 
common property of formerly state owned 
pharmaceutical works gradually being pri- 
vatized and becoming competitors repre- 
sents an obstacle in further development. 
In the case of peptide hormones, for ins- 
tance, development was performed in the 
institute in vain: the concerned factory was 
the appointed owner of the system and as 
the institute had no hard currencies either, 
it was the factory applying for the patent. 


IN THE SANCTUARY 
OF COORDINATION CHEMISTRY 


In. 1962, Dr Kalman _ Burger 
Started a pioneering research in the field 
of co-ordination chemistry at the 
Inorganic and Analytical Department of 
Eotvés Lorand University, Budapest. In 
1983, Professor Burger became head of 
the Inorganic and Analytical Chemistry 
Department of Jozsef Attila University, 
Szeged where he continued _ this 
significant research. His research-team 
deals with reaction between metal ions 
and different non-metal compounds. 


Their main field of research is the 
action which biologically active 
molecules and metal ions impose on 
each other. In a living organism there is 
an innumerable number of systems 
which can get in relation with metals in 
different ways. These systems can be, 
for example, alkaloids, proteins or 
carbohydrates which can meet metals in 
the cell saps or in the blood. The bond 
of these metals change the electronic 
Structure, the symmetry and _ the 
solubility of molecules, and this causes 
variable biological actions. So_ the 
biologically active molecules, — the 
liganda bonded to metals can have an 
effect on physiological processes. 


The research team of the faculty is 
Carrying out a _ research into the 
interaction of biologically active 
molecules and metals. The objective of 
their manifold project is not only to 
explore the rules but also to work out 
experimental methodology, to develop 
new experimental methods and to adapt 
old methods to the requirements of the 
research. Beside traditional 
electrochemical tests they also carry out 
different full-scale instrument tests in 
co-operation with several institutes in 
Hungary and abroad. 


An achievement in the development of 
experimental methodology was that the 
ESCA test of quick-frozen solutions was 
already introduced in the beginning of 
the seventies. The Mossbauer 
spectroscopic measuring could be used 
only for testing solid materials but the 
research-group also developed a method 
for testing liquids bonded on suitable 
bearers. 


As the primary objective is to set up 
rules, while collecting measuring data, 
the research-team is also dealing with 
the elaboration of testing methods. Since 
these methods are based on computer 
technology, the team is also working out 
new computer technological models for 
their manifold researches. 


At the moment they are studying the 
complex formation of sugars and sugar 
molecules. They examine the changes in 
the chemical affinity of different 
molecules to metal ions. For example, 
how does the metal fixing ability of 
amino acid change when it is bounded to 
monosaccharide. Metal ions can also be 
significant in regulating blood 
coagulation, as the operation of proteins 
affecting blood coagulation is initiated 
ty) their ~~ calcium =—sobondd. "||: These 
research-findings are mainly used in 
therapy and in_ the pharmaceutical 
industry. 

The basic research can also have 
other medical significance. Organism 
needs trace elements which hardly 
absorb or they do not absorb at all. It 
can lead to avitaminosis. Metals have to 
be bonded to molecules which can be 
utilized by the different organisms, so 
they can easily be built in. In modern 
animal keeping avitaminoses can cause 
a lot of damages, so this method for the 
intake of these trace elements is of 
econamic significance, as well. 

However, the opposite of all these is 
also true. It is also necessary to examine 
how certain complex forms can absorb 
metals in order to remove them. In the 
Hungarian Plain, water contains a lot of 
arsenic. The empirical significance of 
this research can also be seen in the way 
how plants, watered with such water, 
build in arsenic: and in what action can 
other metals have on the intake of arsenic. 

The research-findings of Professor 
Burger and his research-team are also 
used in practice. Their results are mainly 
used in pharmaceutical technology and 
it is already proved by the fact that they 
also have patents as ’’by-products’’ of 
their research. It is not surprising that 
they have gained high international 
reputation. Several of Professor 
Burger’s books have been published in 
English, Russian and even in Japanese. 
Their outstanding achievements in the 
field of co-ordination chemistry have 
been published in more than two 


hundred dissertations and they have 
been referred to in more than 1200 
foreign studies. 
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“| a) TESCO—ORGANIZATION FOR TECHNICAL AND 
Ey SCIENTIFIC COOPERATION 


Budapest V., Hold u. 21. 
H—10 


Telex: 224642 
226185 
Telefax: 1-531-852 





SCOPE OF ACTIVITIES 


The Organization for International Technical and Scientific Co-operation—TESCO—was founded 
by the Hungarian government in 1962 for managing the technical and scientific co-operation first 
with the neighbouring, then with the developing countries. 

By the late 1960’s our consulting engineering services were introduced in some African, Middle- 
Eastern and Asian countries. Abroad TESCO is invariably associated with one or more Hungarian 
companies, and appears under TESCO’s own name. We enter into partnership agreements or es- 
tablish joint ventures with those Hungarian companies that are the most proficient in their fields. 
TESCO and its partner companies have references and substantial experience in industry, 
mining, agriculture, food industry, civil engineering, water management, infrastructures, educa- 
tion, training, research. 
We are involved in a large number of general contracting activities in the line of construction, 
mounting and other project implementation. 


Sub-contracting—mostly for Western European partners—also shows a wide experience and a _ 


great part of it is manifested in consortium membership and co-operation in third markets. 
Our export and import of technological services include the following fields: preparation of in- 
vestments decisions; design, construction planning; implementation; management; training; as- 
sistance of the production; maintenance. 

On the basis of bilateral agreements or through UN-Organizations TESCO delegates Hungarian 
experts abroad. Most of them are engineers, medical doctors, agronomists or professors. TESCO 
receives trainees on commercial basis for vocational studies post-graduate courses and groups 
of trainees for theoretical education or practical training in various fields and at different levels. 
Upon ours earlier experience in 1990 we organized an International Training Centre. 


Our joint ventures are the following: 


Germany: TESCO GmbH. Koln 5000, Neukoliner Str. Nigeria: — Nigerian—Hungarian Mapping Co. Ltd. 
wa Lagos/Yaba Moor Road 22 — TESCO—KOZTI— 
Great Britain: Professional Language Learning Centre KOMPLEX—ELGEP Nigerian Co. Ltd. Kano, 114 A 
London, Oasis 52, Hertford Road, WELWYN Herts Limido Crescent P.O.B. 2015 

AL 6 ODA 


TESCO has offices or representatives in the following countries: 


Libya TESCO Office—Hungarian Republic Commer- 
cial Section Tripoli, tel:218-21-74-211 


Algeria: TESCO Office 29, Rue des Fréres Tajha, El 
Mouradia, Alger 


Czechoslovakia: TESCO Office Prague, Dlucha tr. 44. 
Germany: TESCO—Budapest Verwaltungsburo Koln 
Zweigniederlassung Berlin 1100 Berlin, Arnold 
Zweig Str. 22. 

TESCO representative in Hannover, 3000 Hanno- 
ver 1, Hindenburg Str. 17. 

Great Britain TESCO representative: Embassy of the 
Hungarian Republic Commercial Section 46. Eaton 
Place, London 


South AfricaiTESCO representative, Hungarian Re- — 
public Commercial Section, Johannesburg, P.O.B. 
78640 
Sowiet-Union: TESCO Office Moscow, Bolsaja Spass- 
kaja ul. 12. : 
United Arab Emirates: Abu-Dhabi, P.O.B. 984 


They have great importance in our marketing policy. 





Immunanalysts in the Isotope Institute 


FROM RIA-KITS TO AIDS TEST 


The radioimmunassay method, which 
was developed by R. Yellow and S. 
Deson, appeared in endocrinological 
research in 1959—60. This procedure, 
which is based on radioanalytics and 
immunology alike, made it possible to 
determine the peptid hormones easily 
and accurately. As a result of this 
recognition the method suddenly spread 
in the clinical diagnostics of developed 
countries at the beginning of the 1960s. 
’’The first RIA kits were brought into 
Hungary in 1964 and until the 1980s 
their number exponantially increased, 
though this process has recently slowed 
down a little. The results urgently called 
for the domestic production of RIA kits 
and set a task also for radioimmunassay 
development,’” says Géza_ Toth, 
department head of the institute. °’In 
order to meet the demands the institute 


established a radiopharmacology 
department for the production of RIA 
kits and also for research and 


development in the field. Their first 
result was that in a few years they 
managed to develop the tyroxin (T4) 
and the triiodontyronin (T3) kits, which 
are widely used in the diagnostics of the 
thyroid gland and fulfil the Hungarian 
requirements.’ 

The next step was to produce RIA kits 
suitable for determining _ steroid 
hormones (progesteron, cortisol, 







testosteron, estriol). Besides the research 
and development aimed at meeting the 
domestic diagnostic demands 
outstanding results were achieved in the 
analysis of the metabolism of arachidon 
acid under the guidance of deputy 
department head Istvan Mucha. They 
have published several reports in foreign 
periodicals and have developed about 10 
new radioimmunassays for determining 
prostaglandins and lipoxigenase 
derivatives. With the help of these more 
than a hundred thousand analyses are 
carried out in medical biological basic 
research throughout the whole world 
every year, mainly as a result of the 
cooperation with Amersham plc. The 
spreading of immunoassay could not do 
without the automatization of 
measuring, which was quite difficult 
with the RIA method. 


The use of radioisotopes requires 
special laboratories and specially trained 
staff, which stimulated the elaboration 
of non-radioactive procedures at the 
beginning of the 1980s. So in 1983 the 
Institute of Isotopes formed a 
fluorimmunoassay (FIA) team whose 
main objective was to develop 
non-radioactive processes and to create 
the bases for controlling the drug level 
in Hungary as soon as possible. In order 
to achieve this they managed to produce 
8 RIA kits for the existing radioactive 
laboratories and also a _ modern, 
computerized fluorimeter. After the 
Diphedan and Gentamycin _ stocks 
applying separation procedures, in 1985 


eee 





, 3 die: 


after ABBOTT the researchers started 


the development of a_ fluorescent — 
polarizing immunoassay (FPITA). The 
first product appeared on the market in 
1987. Today 6 kits and 40 instruments 
help the therapeutc activity based on the 
drug level determination in Hungarian 
hospitals. At the moment new 
automatized equipment and several new 
kits are under development, which make 
it possible to dotermine the different 
hormones more rapidly than the RIA 
method. 


The non-radioisotope immunanalysis 
was given great impetus by _ the 
appearance of AIDS. On the basis of an 


-agreement with the Organon Company 


in 1986 the institute undertook to 
produce the HIV-I antibody and the 
hepatitis B antigen microelisa, which are 
essential for the Hungarian screening 
network. In order to solve the problems 
that arose in connection with the Elisa 
technique and to continue the FPITA 
development, in 1990 the Department of 
Immunanalytics was formed under the 
leadership of Csaba Keszei. The 
Department has already marketed 16 
immunoassay kits at home and abroad. 


Today 75% of the immunalytical 
determinations are performed with the 
products developed at the two 
departments, but in the case of certain 
hormones such as the triiodontyronin 
(T3) a hundred per cent of the tests and 
90% of the HIV-I and hepatitis B tests 
are done here. 

The activity of the twenty researchers 
working in the fields of 
radiopharmacology and immunanalytics 
is marked by about forty reports in 
foreign periodicals and eight patents in 
the last decade. 


Istvan Palugyai 
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FROM THE DERIVATOGRAPH TO THERMOMETRY 


Thermal analysis has been, no doubt, 
one of the most successful areas of the 
Hungarian __ scientific scene. The 
simultaneous method, elaborated by 
Laszl6 Erdey, and the instrurnent serving 
its application, the derivatograph, are 
known the world over. We have asked 
Dr Gyorgy Liptay, Chairman of the 
thermo-analytical committee of, the 
Hungarian Academy of Sciences, to tell 
us about the development of this field 
and the secrets of its success. 


Thermal analysis began to develop in 
the 1950s, since this was the time by 
which the technical conditions for this 
development had taken shape. At that 
time, at the Department of Analytical 
Chemistry of the Budapest Technical 
University, Laszl6 Erdey, the Head of 
Department, and the Paulik brothers 
worked out the simultaneous method of 
this analysis, and the suitable equipment, 
the derivatograph. The Hungarian Optical 
Works (Magyar Optikai Miivek, or MOM 
for short) produced several thousand 
derivatographs, which is obviously more 
than the quantity of all the other similar 
equipment in the world, taken together. 
By this act, the Hungarian research school 
of thermal analysis was established. The 
kernel of this method is, that, contrary to 
the monofunctional examination, it 


provides a scientific technique to explore 
several properties of a 
simultaneously. 


substance 
The creators of the 


ae 


method also found it essential that their 
results become available to the public, so 
the first scientific journal of this field of 
science was also published in Hungary, in 
1969, in a Hungarian—English bilingual 
edition, edited by Ms Aladarné Buzagh 
and Judit Simon, and it has_ been 
published ever since. In the meantime, the 
series titled Atlas of Thermoanalytical 
Curves has also been published, also in a 
bilingual edition. In establishing the home 
reputation of the discipline, the important 
steps were the setting up of the academic 
working committee and the fact that, first 
in an_ East-european country, the 
conference of the International 
Confederation of thermoanalysis (ICTA) 
was organized in Hungary. 


Typical of the international reputation 
of Hungarian thermoanalysts is the fact, 
that we know 5,000 - scientific 
publications in the world made with the 
application of the derivatograph. The 
simultaneous method is dealt with in ten 
departments of the Technical University 
today, and interest in it has also arisen in 
different related areas of science. These 
“’offshoots’” have also become 
internationally known, let us only think 
of the fact that the lenear temperature 
control equipment developed by Sandor 
Gal and associates for the purposes of 
thermal analysis have been successfully 
used in the programming and control of 
industrial furnaces. 


There is another thermoanalytical 
method developed in Hungary, that has 
also achieved international 
acknowledgement, and this iS 
thermometry. Its creator is Istvan Sajé, a 
researcher from the Vasipari Kutato és 
Fejleszt6 Intézet, and his equipment can 
be applied in determining _ the 
concentration of certain substances. Of 
this instrument also, several hundreds 
have been produced and applied in 
different parts of the world. This gives 
us a good example of the solution of 
problems of anylytical chemistry 
developing into bridging technological 
difficulties. The bridge here is between 
basic research and _ the particular 
industrial application. 


The founders of the Hungarian school 
of thermoanalysis, as well as_ the 
discipline itself, have earned their 
international reputation in spite of the fact 
that the political conditions at the 
time—the partial self-isolation from the 
West and the poor scientific management 
and public relations—were far from 
favourable for us. The derivatograph 
would obviously have conquered the 
world market, had its inventors worked in 
more satisfactory conditions. This fact, 
however, does not depriciate the merits of 
Erdey and his companions, since they 
have proved what talent and fantasy is at 
work in the generations of Hungarian 
scientific researchers. 





During its 40 years of existence the chemical works TI- 
SZAMENT! VEGYIMUVEK has been one of the most 
dynamically developing chemical company of the 
Great Hungarian Plane. The SZOLNOK base of heavy 
chemical industry lends itself to the production of 
more than 1 million tons of sulfuric acid, sulfuric acid 
sevatives and various phosphorous containing ferti- 
izers. 

The products belonging to the synthetic detergent 
line of the trade name “TOMI” are "OUTSTANDING 
PRODUCTS”. The latest member of the detergents 
packed in boxes of the sizes Europe 10 and Europe 2 
is the first domestic phosphate-free detargent TOMI 
FORRAS. The plant is developing into the largest do- 
mestic factory of detergents. 


The range of inorganic powder paint products had 
a modernized earlier, with the co-operation of the 
The manufacture of various phosphorous salts was 
started in 1979 using a GFR-FRENCH technology. At 
present a variety of phosphates are being manufactu- 
red for the fodd industry, too. 

The TISZAMENTI VEGYIMUVEK tries to keep pace 
with technical development and permanently impro- 
ves the quality of its products. The R&D section co- 
operates—beside Hungarian research institutes— 
with several large foreign companies employing 
high-tech procedures. The export-import relations of 
the TISZAMENT! VEGYIMUVEK, wellmanaged even 
today, are decisive in the life of the company. 
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CHEMICAL INSTRUMENTATION 
MADE BY HUNGARIAN COMPANIES 


G. Horvai 


Technical University Budapest, 
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In the past few decades the produc- 
tion of chemical instruments was con- 
centrated in Hungary into a few big com- 
panies. This situation is changing now. 
Large conglomerations are splitted into 
smaller units and many new companies 
appear in the market. This trend follows 
old traditions of this branch in Hungary 
and increases the flexibility of the in- 
dustry. 

The products of this industry are typ- 
ically mid-range laboratory instruments. 
Some of them are based on original Hun- 
garian inventions like the coulometer, 
the Derivatograph or the overpressur- 
ized thin layer chromatograph (see be- 
low). Many others are based on novel 
ideas of Hungarian engineers. The instru- 
ment industry has traditionally had close 
relations to universities and research ins- 
titutes and has often utilized on the expe- 
rience of scientists. 

In our review of the Hungarian in- 
dustry for chemical instrumentation we 
commence with separate sections on the 
two biggest producers, Radelkis and La- 
berté, companies which are fully de- 
voted to the production of instrumentati- 
on related to chemistry and biology/me- 
dicine. Following this a summary is gi- 
ven on a few other companies. 








RADELKIS Electrochemical 


Instruments 

14(Budapest, Ill. Laborc u. 1., Hungary 
Letter address: Budapest, P.O.Box 106, 
H-1300, Hungary 

Tel.: (36-1) 168-6472, TIx: 22-6467, 

Fax: (36-1) 168-9263) 
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operation with scientists at different uni- 





RADELKIS is a cooperative at the 
northern border of Budapest having 
appr. 200 members and employees. The 
main line of products includes nearly all 
kinds of electroanalytical instruments. 

The cooperative was established by 
12 persons in 1952. The first success 
was brought by their first polarograph in 
1957, that determined the further deve- 
lopment of the cooparative. The great po- 
sibilities recognized in the electrochemi- 
cal field lead to the establishment of the- 
ir own development unit and to close co- 





versities in Hungary. The intensive deve- 
lopment work soon yielded new types of 
ion selective electrodes. RADELKIS 
was among the first to introduce com- 
mercial anion selective electrodes and 
micro capillary electrodes. The latter 
were of fundamental importance in the 
field of micro volume determinations 
including biomedical measurements. 

After nearly four decades RADEL- 
KIS is still the leading electrochemical 
producer in Eastern and Central Europe. 
The production line includes over fifty 
types of instruments, more than hundred 
and thirty types of electrodes as well as 
buffers, standard and electrode filling so- 
lutions. The annual returns were about 
ten million USD in 1990. The majority 
of the instruments and accessories are ex- 
ported to all over the world. 

The company regards most important 
their line of biomedical equipment, such 
as pH-meters, blood gas analyzers, diffe- 
rent ion analyzers as Na*/K*, Ca’*/pH, 
Cl-Na* or K* analyzers. These can be 
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Radelkis OH—704 Transcutaneous Oxygen Monitor 





used for whole blood measurements, i.e. 
samples need not be centrifuged. The 
full automation of such instruments has 
been regarded essential. Only a few 
drops of liquid are sufficient for one me- 
asurement: 50...80 °L, depending on the 
type of equipment. The results are obtai- 
ned in about one minute. Most instru- 
ments are made with built in controls. 
The electrode block can be heated to 
37°C. A new line of in vivo instrumenta- 
tion is currently being introduced to the 
market. The first member of this line is 
the transcutaneous oxygen meter and ot- 
hers°should follow soon. 

RADELKIS offers a variety of multi- 
functional pH and ion meters as well as 
conductometers. The selection includes 
laboratory and portable models, micro- 
processor and conventional controls and 
digital or analog instruments. Multi func- 
tion polarographs are also in production. 
The universal recording titrator serves 
for general titration purposes. To help 
the users application notes are included 
in the manual in full detail. All kinds of 
titrations can be performed. The instru- 
ment is supplied with the possibility of 
electroanalytical end-point detection. Tit- 
ration curves can be recorded or titrati- 
ons can be made to a fixed end-point. 
The results are available both in digital 
and graphical form. A special version of 
this titrator is the biological titrator with 
specialized accessories for medical pur- 
poses. 

Besides the production of electroche- 
mical instruments two new, related fi- 
elds of activities have recently emerged. 
The first is an extension of the biomedi- 
cal line to the production of an intrauteri- 
ne device. It is unique in giving double 
protection yielding more than 99% sa- 
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fety as proven by clinical tests. The se- 
cond new field is a logical continuation 
to the production of neutral carriers, the 
sensitive elements of certain types of 
ion-selective electrodes. The market po- 
tential for the production of other, comp- 
licated organic compounds has been re- 
cognized, and now the company offers 


Factory of Laboratory Instruments 


Co.Ltd., “Laberté” 
Thaly Kalman utca 41. 

1096 Budapest 

Tel.: (36-1) 133-4570, Tlx: 22-4162, 
Fax: (36-1) 134-0309) 


Laberté Chrompres 
25 OPLC instrument 





The factory was founded in 1899 by 
two Hungarian entrepreneurs: Erdély 
and Szab6. THey made and also im- 
ported laboratory equipment, balances 
and school demonstration kits. In 1949 
the flourishing enterprise was taken un- 
der state control together with eight ot- 
her smaller companies. In 1963 the Bu- 
dapest factory was united with the Instru- 
ments Works in Esztergom, and in 1989 
they were separated again. 

Development activities of the com- 
pany have been traditionally carried out 
in close cooperation with universities 
and research institutes. Professor Han- 
kdéczy developed for them the Farinog- 
raph in 1912. Their partners from acade- 
mia included also the Nobel-prize win- 
ner A. Szent-Gyodrgyi. In the Comecon 
the company has become a regional cen- 
ter for laboratory instrument develop- 
ment and production for Eastern Europe. 

The present production line includes: 
general laboratory equipment, glasswa- 
re, platinum ware, analytical instrumen- 
tation, separation techniques, electroopti- 
cal instruments and complete laboratori- 
es. The company’s strategy is to offer 
full lines of instrumentation, e.g. in sepa- 
ration techniques and opto-electronic 
instrumentation. 

Operations in the separations business 
were started with electrophoresis pro- 
ducts in the 1950-s. Later column and 
thin layer chromatography products 
were also added. Their most notable in- 
vention in this field has been the overp- 
ressurized thin layer chromatography 
system (OPLC). They have received pa- 
tents for the OPLC system marketed as 
”Chrompress”and for a number of its ac- 
cessories. OPLC is the planar variety of 
HPLC. It allows fast separations on mul- 
tiple samples and detection either by den- 
sitometry or with flow-trough detectors 
or simply visually. The technique is ba- 
sed on pressing hydrostatically a flexible 
Sheet against the separation layer and 
supplying the eluent at high pressure. 
This method allows the use of small size 
sorbent particles. Theoretical plate num- 
bers are considerably increased and 
analysis time is reduced. In contrast to 
conventional TLC the eluent can pass 
the downstream end of the plate and this 
allows on-line detection and the collecti- 
on of fractions. 

The OPLC system consists of a vari- 
ety of units: the Chrompress developing 
chamber; the high pressure hydraulic 
unit and eluent pump (available both for 
isocratic and gradient operation); auto- 
matic sample application tool; Chr-Scan 
reflection mode densitometer; data stati- 
on and control unit. The company produ- 
ces also thin layer plates for OPLC. 

A traditional field of activity for La- 
berté has been to provide specialized 
instrumentation for Hungarian and fo- 


maclitmaltiiter-lat-lameval-JaalioclMmiieleciea’, 








reign agriculture. This product line inc- 
luded near infrared analyzers for grains 
and other products. Members of the pro- 
duct line “Infrapid’ are used to analyze 
ground material by its NIR reflection 
while the newer LABNIT generation al- 
lows analysis in transmission, and this 
makes the grinding of the sample unne- 
cessary. Infrared light is generated by 
light emission diodes (LED) in this inst- 
rument which is practically a double 
beam photometer. Calibration of the met- 
hods is done by regression against traditi- 
onal chemical analyzers. 


The company holds altogether 29 Hun- 
garian and 61 foreign patents. 


Other companies 

Two other large companies are also 
producing chemistry-related instrumenta- 
tion, although this is only a small fracti- 
on of their total output of other types of 
instruments. 


A daughter company of the 115 years 
old Hungarian Optical Works (MOM) 
MOMFORT (H—1525 budapest, Pf. 52, 
tel.: (361)156-4122) continues to produ- 
ce the Derivatograph-PC. This is a ther- 
moanalytical instrument for the simulta- 
neous determination of TG, DTG, DTA, 
EGA and TD, with computer heating 
control and data processing, graphical 
display and printer. Heating can be 
made in linear, isothermal, quasi-isother- 
mal and a special quasi-isothermal mo- 
de. Measurements can be made in a cont- 
rolled atmosphere and the gaseous de- 
composition products can be qualitati- 
vely collected. Heating rates can be vari- 
ed continously from 0.01 to 20°/min. 
Data processing includes curve smoot- 
hing, base line correction, derivativesl, 


area calculation, unit conversions, subt-- 


raction and addition of curves, etc. 


The ultracentrifuge type 3180 is equip- 
ped with a wide assortment of accessori- 
es to meet all demands in analytical and 


Laberté Labnit 
NIR instrument 


preparative work. It prouds accurate tem- 
perature and speed control, good optical 
resolution and high brightness value. 
Schlieren and interference optics are 
combined for more comfort and increa- 
sed precision. 

Many industries will utilize on the Au- 
tomatic Tristimulus Colorimeter, the 
Momecolor 1000. This is a versatile inst- 
rument having a movable measuring 
head which can be used in five different 
positions. The viewing area diameter 
can be regulated continuously from 5 to 
15 mm. The software allows several si- 
multaneous displays, excellent repeatabi- 
lity and the use of different color scales 
and indices. 

Medicor Works used to be another lar- 
ge company which is now broken up 
into smaller units. They have been produ- 


cing all kinds of equipment for hospi- 
tals, e.g. X-ray units. More recently they 
have also introduced some instruments 
for clinical laboratories including spect- 
rophotometric units for enzyme concent- 
ration measurements. 


There is a large number of smaller 
companies each producing a relatively 
small range of instrumentation, eventu- 
ally in excellent quality and certainly 
with much care. It is impossible to enu- 
merate all of them and only an arbitrary 
selection can be given here. 


OMIKRON TECHNICAL DEVE- 
LOPMENT CO.LTD. (Kerék utca 10, 
1035 Budapest, tel. (361)188-3334) lists 
17 instruments including pH, dissolved 
oxygen and conductivity meters and an 
electrochemical detector for liquid chro- 
matography. They also produce an in 
vivo pH meter and a transcutaneous oxy- 
gen measuring device. 


UNITEL (Fehérvari ut 130, 1116 Buda- 
pest, tel. (361)161-0236) is working with 
30 people in the environmental control bu- 
siness. They produce a gas analyzer, a toxi- 
city analyzer and an oil detector. 


DATAQUA (Apaczai Cs. u. 3, 8220 Ba- 
latonalmadi, tel. (361)803-8275) speciali- 
zes in environmental and particularly weat- 
her monitoring instrumentation besides a 
unique water level monitoring system for 
surface waters, wells, etc. They also offer 
data logging units for remote measurement 
sites. 

KUTESZ (Komécsi u. 29-31, 1441 Bu- 
dapest, tel. (361)163-2450) has been produ- 
cing laboratory sample handling units for 
fourty years. They offer a selection of labo- 
ratory glassware and a heating block for 
chemical oxygen demand determinations. 
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THE MODERN TECHNOLOGIES IN 
HYDROCARBON AND PETRO CHEMISTRY 
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PROSPECTS OF THE CHEMICAL INDUSTRY IN HUNGARY 





Gabor Naray-Szabo, President, Hungarian Chemical Society 


1. Introduction 

As it is known, chemistry is a central 
science and the chemical products are 
indispensable in modern life. In Hungary 
the importance of chemistry and the 
chemical industry is even greater than 


internationally. This is due to the 
traditions of the national chemical 
research and to the industrial 


development that took place mainly at 
the beginning of this century, then in the 
sixties and the seventies. In recent years 
the chemical industry occupied a leading 
position as concerns both the overall and 
per capita turnover and the exports to 
industrialized countries. Mostly by its 
role in the therapy, the chemical industry 
is of great importance in the health care 
program of the country. On the other 
hand, due to undeniable pollution and 


the growing activity of 
environmentalists, the image of 
chemistry is at least as bad as in Western 
Europe. 

In order to predict what could be 
expected from chemistry and_ the 


chemical industry in this country, the 
Hungarian Chemical Society prepared a 
study on the prospects of chemistry in 
Hungary with the co-operation of about 
120 experts [1]. This work has been 
continued recently in order to formulate 
a policy for the transformation of the 
chemical industry from the old central 
planning system to a market oriented 
economy. The experts participating in 
the study are listed in the Appendix. In 


the following we summarize their 
opinion though, in some cases, the 
viewpoint of the author will be 


formulated more markedly. 


2. Present Situation 

The importance of chemical industry 
in Hungary is demonstrated by the gross 
production value growing from 262 
billion HUF in 1987 to 317 billion HUF 
in 1989. In 1987 the chemical industry 
produced 





8% of the gross national product and 
18% of the gross industrial product. The 





free currency exports almost doubled 
between 1980 and 1989 and _ put 
chemicals on the first place before 
machinery products (cf. Table I). In 
1990, as almost in all branches of the 
industry the output of the chemical firms 
was reduced. The structure of the 
chemical industry is displayed in Table 
II indicating that pharmaceuticals, 


plastics (including rubber products) and 
organic chemicals play the leading role. 
The share of highly processed products 


grew considerably between 1979 and 
1988. 





The pharmaceutical industry has long 
traditions in Hungary. It has a share of 
1.5% in the world production ranking at the 
15th place internationally. Research and 
development are at a quite high level 
though only 4-6% of the total income is put 
into R&D activities, which is much less 
than the multinational average, 14-18%. In 
the past thirty years several original 
products were launched and exported to 
Western European markets. One of these 
(JUMEX or DEPRENYL), an agent 


Chemical industry gives one fifth of the industrial production 


developed by CHINOIN and 


successfully in _ the 


applied 
treatment of 
Parkinsonism, has recently been registered 
in the United States. In early 1991 40% of 
CHINOIN stocks has been sold to the 


French firm SANOFI. Pharmaceuticals 
offer an appealing target for foreign 
investments, mostly because of the 
presence of some successfully marketed 
products on the palette and the considerable 
manpower concentrated in drug research 
throughout in Hungary. A further reason 
may be that the good manufacturing 
practice (GMP) has been implemented for 
some products. Hungarian pharmaceutical 
companies have an important share in the 
soviet market and owing to severe financial 
problems of their partners there they face 
considerable difficulties at least in the near 
future. The pesticide production is partly 
concentrated in pharmaceutical companies 
and works at a relatively high level, though 
research is not as advanced as in case of 
drugs. 1.6% of the world production comes 
from Hungarian companies, 36% of which 
is exported, however, with continuously 
growing difficulties. 


Plastics industry is rapidly developing. In 
twenty years the overall production was 
multiplied by a factor of 3.5, now we are 
processing 450 kt plastics per year. In 1989 
the production of both basic materials and 
processed products grew by 9%, the hard 
currency exports by 30%, as compared to 
the previous year. This allowed imports 
reduction which increased for _ basic 
materials by 5% and decreased for 
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processed products by 4% in the same year. 
Like in the pharmaceutical industry, several 
small private companies—especially for 
plastics processing—have been founded in 
the last two years. 

Rubber industry, concentrated in the firm 
TAURUS, is one of our most important 
background industries. The company is 
manufacturing various types of tires, 
products for application in the oil industry 
and other specialities. Although at a limited 
pace, privatization started here, too. 

Oil processing and _ production of 
petrochemicals is an important branch in 
Hungary. It produced 222,000 tons of 
polyethylene, 190,000 tons of PVC (its 
ratio in the product mix is beginning to 
reduce) and 160,000 tons of polypropylene 
in 1989 and adds about 300 million USD 
per year to the national hard currency 
exports. An example of the gradually 
increasing privatization is DUNAMONT, a 
joint venture with the Italian ENIMONT 
company, manufacturing mostly styrene 
products. Up to the present day oil and gas 
mining, processing and distribution have 
been concentrated in a trust with strong 
monopolistic features. 

The production of fertilizers was 
characterized by significant hard-currency 
exports in the past decade. Owing to the 
high energy content of the products this 
means practically an energy export which is 
unjustified in a country like Hungary 
having only very limited energy resources. 
It is therefore not surprising that the 
fertilizer industry faces nowadays serious 
difficulties, though the quality of its 
equipment is close to the world level. The 
global trend, i.e. to put energy consuming 
production close to the natural resources 
will certainly reduce the output of this 
branch. The switch to more complex, less 
energy-consuming products is not easy, but 
unavoidable. 

The importance of other branches, like 
paint and varnish industry, cosmetics and 
household chemicals, photographic 
materials or synthetic fibers is lower than 
that of the ones discussed above. Research 
and development are not too strong, 
production is mainly for the domestic 
market which is reducing. As a result, some 
companies (e.g. FORTE manufacturing 
photographic materials) increase _ their 
exports. Recently foreign companies get 
involved in co-operation, e.g. Schwarzkopf 
in cosmetics and KODAK in photographic 
materials. In the cosmetics industry several 
small private companies appeared which 
may successfully compete with _ their 
state-owned partners. 

It has to be mentioned that some product 
groups, like synthetic rubbers or organic 
dyestuffs are entirely missing from the 
product mix and = several intermediary 
products for the pharmaceutical and pesticide 
industry are also imported. This leads 
sometimes to shortages in end products 
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because of the absence of the necessary hard 
currency. The situation will change gradually 
as the convertibility of the forint will be 
reached. The imports of raw chemical 
materials from the Soviet Union is 
problematic, which adds to the difficulties of 
the Soviet-Hungarian trade. 


3. Trends and New Policy for the 
Chemical Industry 


The guarantee for the further successful 
activity of the Hungarian chemical industry 
should be given by constant renewal. The 
transformation needs a considerable capital 
investment, a proper infrastructure, 
venturesome management and a well-trained 
staff of intellectuals. We have the best chance 
to maintain, or even improve our position in 
the world market for pharmaceuticals, 
plastics, rubber products and _ highly 
processed petrochemicals. However, in order 
to ensure competitiveness, appropriate 
control techniques have to be introduced. In 
the following we outline trends and some 
ideas for a new policy for various branches in 
more detail. Crucial questions, _ like 
privatization and environmental protection 
will be discussed separately. 


3.1 Pharmaceuticals and Pesticides 


Considering the success in the evaluation 
and marketing of original therapeutic 
products, the Hungarian pharmaceutical 
industry seems to have the best chances to 
close up to the world level. A primary 
aspiration in the privatization should be the 
conservation of the intellectual capacities 
determining company identities. Owing to the 
drastic cost increase in the R&D of new 
products, a concentration of capital may be 
observed throughout in the world. Beside this 
overall trend, also the inadequacy of the 
clinical-pharmaceutical network forces our 


pharmaceutical companies to orient towards~ 


multinational partners which have not only 


Ma 
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sufficient capital but also a real interest in the 
realization of Hungarian research results. As 
a consequence of this orientation the 
importance of research and development will 
increase which will be elevated by the 
introduction of product patenting system by 
the mid-nineties. The increase of the level of 
quality control and formulation, as well as the 
adaptation of European standards, are of 
primary importance. 

In the pesticide industry the product 
patenting system will rule out the use of 
patent avoidance procedures, therefore the 
trade of licenses is expected to develop 
quickly. R&D is at a lower level than for 


pharmaceuticals, though the Good 
Laboratory Practice has been introduced in 
the central toxicology laboratory. 


Accordingly, the introduction of original 
products seems to face difficulties. Here 
again, co-operation with foreign partners is 
promising. 

3.2 Plastics and Rubber 


In the petrochemicals-based plastics 
industry the present dynamic progress will 
continue and the manufacturing of special 
products will increase. The processing of 
plastics will be highly stimulated by the 
demands of packaging of food products and 
cosmetics and especially by the recently 
founded joint ventures in automobile industry 
(Suzuki and General Motors). It is anticipated 
that the ratio of verious technical and 
biodegradable plastics will _ increase. 
Privatization is relatively advanced and 
certainly will continue. 


The rubber industry will develop 
energy-saving technologies and 
computer-controlled manufacturing 


processes. It is foreseen that the core 
company of the branch, TAURUS, will join 
an international network of car tire 
production. Various rubber spare parts will be 
made for the future Hungarian-made 
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automobiles and it is hoped that the company 
will have a considerable share in the recovery 
of the oil production in the Gulf region which 
was seriously damaged by the war. In the 
further future the growing use of elastomers 
is anticipated. Privatization has started in the 
branch, several small companies emerged 
within some years and some foreign capital 
has been also involved. 


3.3 Petrochemicals and Oil Refinery 


A primary trend in this branch is to reach 
the highest possible degree of processing. 
The utilization of crude oil as an energy 
source must be reduced to the lowest possible 
level. The quality of products must meet the 
current technical demands and some 
production procedures, required by the home 
industry but not previously available because 
of lack of capital, have to be introduced. 
There is a strong demand for the integrated 
development of oil processing and 
petrochemistry. 

It is anticipated that the state will retain its 
majority in the National Oil and Gas Trust in 
the long term, too. This will work against the 
formation of monopolistic positions on the 
East-Central European market, caused by the 
expansion of one or another company in the 
region. Another reason for maintaining the 
state majority is the conservation of the 
optimal company size. A holding with two 
members will be organized, one dealing with 
oil and gas mining and the other with 
processing and distribution. 

In spite of the long-term state majority in 
the oil-processing industry, the branch is also 
interested in privatization. Its main goal is the 
formation of joint ventures which bring 
foreign capital in the manufacturing of highly 
processed oil products on the one side and to 
allow diversification on the other. 

Processed oil products will be exported to 
markets where, considering an optimal 
transportation radius, they can be sold at 
favourable net prices. Only those products 
will be marketed which are deeply processed 
and ensure considerable extra profits as 
compared to oil prices (e.g. MSA, praffines, 
specific aromatic hydrocarbons, vaselines). 


3.4 Other Branches 


The production of fertilizers must first of 
all cover the national demand. The choice of 
phosphorus-containing products should be 
modemized and on the existing industrial 
basis support should be given to the 
manufacturing of only those products for 
which there is a national tradition (active 
carbon and rare metals). 

It seems to be important to support small 
private firms specialized for the production of 
highly processed materials (cosmetics, fine 
chemicals), instruments and _ chemical 
software. There is a considerable manpower 
available for such activities but the shortage 
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in capital increases difficulties of establishing 
such companies. It is important to create 
support for the instant exploitation of 
promising results emerging from basic 
research especially in biochemistry, catalysis, 
peptide chemistry, computational chemistry 
and some fields of analytical chemistry. ~* 


3.5 Privatization 


Hungarian experts fairly agree _ that 
chemical industry has to be privatized in 
order to allow sufficient modernization. Late 
last year it was announced that 20 companies 
in a value of about 1 billion USD, among 
them Chemical Works of Gedeon Richter, a 
pharmaceutical firm and PANNONPLAST, 
dealing with plastics processing, are ready for 
sale. Since domestic means are very limited, 
capital has to flow from abroad, but this is 
hindered for some companies by the large 
amount of debt and sometimes by the general 
hesitation in the privatization process. A 
logical demand is that the state income, 
emerging from the privatization should be put 
back into the companies thus contributing to 
their reconstruction. Several employees are 
anxious about the appearance of foreign 
capital, they are afraid of loosing faces and 
unemployment. In contrary, others are 
optimistic, stating that the highly qualified 
manpower in the research and development is 
appealing to the investors and privatization 


would raise the salary level of the 


well-trained experts. 
3.6 Environmental Protection 


It is very important to notice the increasing 
social sensitivity towards pollution in 
Hungary. Unfortunately, the majority of our 
chemical plants are outmoded, therefore the 
protection of the environment involves even 
strongeer efforts than in _ industrialized 
countries, the reduction of pollution needs a 
considerable time. In the future the chemical 
companies have to pay much more attention 
to this problem than before and, on the other 
hand, the society has to accept the 
corresponding price increase of chemical 
products. It is promising that the protection of 
environment becomes more and more 
important in planning and application of 
clean chemical processes, monitoring and 
appropriate instrumentation is growing, based 
partly on various European financial aide 
programs. Though the Hungarian chemical 
industry badly needs foreign capital, there is 
no chance to transfer outmoded, polluting 
processes to Hungary even if there might be 
some interested partners in the country. The 
spirit of environmentalism is very strong, 
maybe even overemphasized, and this makes 
local and national authorities very sensitive 
toward the adaptation of polluting processes. 
On the other hand, investments in waste 
treatment and in environmental protection 
projects are highly welcome. 


4. Summary 


Hungary has a strong chemical industry 
with an increasing output and considerable 
exports. Main products are pharmaceuticals, 
plastics, rubber and petrochemicals. Our 
strength is in the well-educated staff, 
especially in R&D. Privatization and 
decentralization is in progress and due to the 
lack of capital, foreign investments are highly 
welcome. Owing to the _ increasing 
environmentalism, polluting processes have 
to be suppressed in the chemical industry, 
too. 


5. Bibliography 


1. Prospects of Chemistry in Borge 
Magyar émikusok Lapja 44, 338-3 
(1989) (in Hungarian, 
abridgement is available). 


APPENDIX Experts Participating in the Formulation of 
the Present Study 

Dr. E. Banai (PANNONPLAST Plastics Company) Mrs. A. 
Barta (retired from TAURUS Rubber Company) Dr. G. 
Deak (Veszprém University) Mr. L. Dobdé (retired from 
Institute for Planning in the Chemical Industry) Dr. G. 
Domany (Gedeon Richter Pharmacochemical Company) 
Mr. K. Fulép (Union of the Workers in the Chemical 
Industry) Mr. G. Galosi (Hungarian Chemical Society) Dr. 
L. Harsanyi (Hungarian Chemical Society) Dr. F. Horkay 
(BUDALAKK Paint and Varnish Company) Dr. J. Inczédy 
(retired from Veszprém University) Dr. P. Jedlovszky 
(Budapes Technical University) Mr. L. Kantor (Duna 
Crude Oil Company) Dr. G. Kortvélyessy (R&D Institute 
for Organic Chemical Industry) Dr. L. Pallés (retired from 
EGIS Pharmaceutical Works) Dr. E. Ratosi (Duna Oil 
Company) Mr. J. Sandor (ChemConsult Chemical 
Consulting Company) Mr. P. Székely (Pét Nitrogen 
Works) Dr. A. Szilagyi (retired from Insitute for Planning 
in the Chemical Industry) Dr. |. Sztics (OLAJTERV Oil 
Industry Planning Company) 


an English 


51 








TAURUS has been developing 
technical hoses for the oil in- 
dustry for more than forty years. 
Having great experience in the 
production of rotary hoses, TAU- 
RUS continued the development 
of new types of high pressure fle- 
xible pipes for handling live crude 
oil, processed crude oil and sea- 
water, for both short and long dis- 
tances, either subsea or on the 
surface. 


Taurus Hungarian Rubber 
Works 


Corporate headquarters: H-1087 Budapest, 
Kerepesi ut 17. Phone: (361) 113-6400, 
113-0830 | Telex: 22-4201 a tgvbp hv | Fax: 
(361) 113-8085 
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Technical flexible hoses 
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PUBLISHED IN CERTIFICATE NO. 
LIST NO. 10 OSC 1047/06/87 


THIS IS TO CERTIFY THAT THE QUALITY SYSTEM OF 

TAURUS HUNGARIAN RUBBER WORKS, BUDAPEST / SZEI 

HAS BEEN FOUND TO CONFORM TO QUALITY SYSTEM STANDARD 

Norwegian Standard NS 5801 

THIS CERTIFICATION IS VALID FOR THE FOLLOWING PRODUCT 
Pressure Flexible Rubber Hoses 
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RESEARCH AND TECHNICAL DEVELOPMENT 
AT GEDEON RICHTER CHEMICAL WORK 


The Chemical Works of Gedeon 
Richter LTD iS the oldest 
and—considering its value of 


production—the largest pharmaceutical 
company in Hungary. It has _ been 
working at its present location since 
1907 but it was established in 1901. 
when its founder the pharmacist Gedeon 
Richter returned from his four year long 
field trip made in Western-Europe and 
opened his pharmacy in another part of 
Budapest. We can consider this 
pharmacy as the predecessor of the 
present huge industrial establishment 
with good reason because at that time its 
owner dealt with not only sale of 
medicines but with manufacturing and 
even research of them as well. 


Research at the pharmacy 


The enterprise of Gedeon Richter 
which was practically the first initiative 
in Hungary aimed at manufacturing 
medicines, was _ characterised by 
susceptibility to new results from the 
beginning. It was due to this research 
spirit that in 1902 the founder of the 
factory in the small laboratory of its 
pharmacy manufactured and traded as a 
medicine a natural substance named 
adrenaline which had been described 
only one year before. Richter continued 
to keep a close watch on the successive 
discoveries of the compounds called 
later hormones and the enterprise which 
turned into a factory form, introduced 
the new organ extracts one after another 
to the market. The production of these 
was based partly on totally independent 
research work. Owing to these medicines 
which were later called as 
organotherapeutic medicines the name of 
the factory became well-known all over 
the world in the tens and twenties. In a 
short time plant based and synthetic 
drugs were joined to the former 
products. For example the manufacturing 
process of the water soluble calcium salt 
of acetylsalicylic acid was protected by 
the 16th patent of the factory in 1909 
The factory was awarded a number of 
prizes and certificates at industrial 
exhibitions and these testify the high 
standards of the operation of the 
Company for succeeding generations. 


The first detailed report on the 
research activity of Gedeon Richter can 
be found in the annual of the Company 
issued in 1927. According to this the 
Company had well equipped chemical, 
biological, developing and analytical 
laboratories by this time and it possessed 


a library and a documentation service for 
the ressearch staff as well. It is 
understandable that under _ these 
conditions the Company could keep up 
with that international requirement, that 
the scientists made every efforts to 
produce first the active substances of the 
animal organs and medicinal herbs then 
the more effective derivatives of these 
substances instead of the simple extracts. 
A number of patents originated from this 
period indicate the adoption of this 
policy. As a result of this trend the 
Company succeeded in manufacturing 
testosterone and oestrone, and from this 
latter hormone’ by applying a 
half-synthetic method, oestradiol. Using 
a new synthetic route patented by the 
Company it managed to direct the 
oxidation of cholesterol that almost 
exclusively androstenedione was 
produced which can be converted easily 
to the end product testosterone. The 
research work aimed at production of 
pure crystallized digitalis glycosides and 
ergot alkaloids was also successful. 


The synthetic chemical research 
aimed at finding new medicines brought 
several important results too. The 


mercury derivative of allyl-succynil-urea 
was one of the first mercury containing 
diuretics, the bismuth salt’ of 
tri-alpha-ethylene-hexanoic-acid 
provided new opportunities in the 
therapy of  lues,  tonsillitis and 
Plaut-Vincent angina so they can be 
considered as the forerunners of the 
modern chemotherapeutics. 


Activity of the Company during the 
War 


The Second World War caused a 
serious desolation not only among the 
buildings of the factory but among the 
employees as well. So the most 
important task of the first two decades 
after the war was ensuring the supply of 
essential medicines for the Hungarian 
public health sector, and not the 
research of new medicines. Of the 
research results of this period the 
discovery of an effective oral diuretic 
triazine derivative is worth mentioning. 
This product was popular until the 
discovery of the saluretics. The second 
phenothiazine based antihistamine 
product was also produced by the 
scientists of Richter. The odd thing 
about this compound is that during the 
later work it turned out that its 
spasmolytic effect exceeds that of 
papaverine, so it is an important 


component of a popular 
spasmo-analgetic drug even now. 


The other original products of the 
fifties and sixties are based on the results 
of the work made at universities and 
academic research institutes, or by the 
practical utilization of the basic research 
results of them. Examples of the first 
route are the respiratory-centre stimulant 
Spiractin and a smooth-muscle-relaxant, 
the Mydeton. This product resulted in 
the first international success of the 
Company. Mydeton, under the name 
"Mydocalm" has been registered and 
marketed in several Western European 
countries. Undoubtedly this product won 
its biggest success in Japan where more 
than twenty generic derivatives were put 
on the market after the expiration of the 
patent. In the meantime the therapeutic 
application field of this compound 
extended to angiological, 
rheumatological, ophthalmological, and 
stomatological fields and it is considered 
as one of the main products of the 
Company even after nearly thirty years. 


Practical utilization of an interesting 
basic research result has also taken place 
in the sixties. The research work made at 
the Medical University of Szeged made 
it likely that there is a_ relationship 
between the blood coagulation and the 
inflammation. Having set out from this 
the scientists of the Company sythesized 
a number of derivatives of the rare earth 


elements and one of them, the 
samarium—sulfosalicylic-acid complex 
proved a_ very”7 effective local 


antiphlogistic substance. The spectrum 
effekt of this compound _ differs 
significantly from the spectrum of 
corticosteroids. This drug has been very 
popular for decades and it can be found 
in almost every household. 


New research directions 


In the middle of the sixties the 
management of the Company recognised 
the importance of the research of the 
original substances and because on the 
basis of the Company‘s results it could 
assure the financial sources of this work, 
it decided on total restructuring the 
Company‘s research work. This occurred 
in the second half of the sixties and as a 
result of this the work was refocused to 
developing original drugs instead of the 
chemical process research approach 
applied earlier. Of course this implied 
changes not only in the attitude, because 
after this time the main part of the 
research process and so the main part of 
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the cost and expert demand as well was 
represented by biological investigations. 
The reorganization was completed by the 
middle of the seventies and the optimal 
biologist/chemist rate necessary for the 
modern pharmaceutical research was 
established. This meant that the number 
of research staff was increased by more 
than threefold, to about 750 and dozens 
of modern laboratories had to be 
established mainly in biological fields 
(pharmacological, biochemical, 
toxicological, teratological, 
pharmacokinetical, etc.). 

This new approach required—besides 
ensuring the human and_ material 
sources—the identification of the field to 
be investigated. The decision of the 
management of the Company defined the 
research strategy from two angles as the 
followings: 

1. On the basis of chemical structure: 

a. Steroids 
b. Peptides 

2. On the basis of the effects: 

a. compounds affecting the oxygen 
supply of the brain 

b. compounds affecting circulatory 
and the vascular systems 

c. compounds affecting the central 
nervous system 

d. medicines of ulcer disease 

e. exploitation of other effects 

observed in the course of 
pharmacological investigation after 
careful consideration 

The work done since determination of 
the aforementioned targets led to the 
following results. Because of historical 
reasons it is understandable that the 
research on steroids and the production 
of steroid based products were in the 
focus of the Company‘s work. In the 
sixties the development of independent, 
patentable processes for manufacturing 
of the most important therapeutic 
steroids (corticosteroids, § anabolics, 
contraceptives and aldosterone 
antagonists) was the main task of the 
scientists. The successful 
accomplishment of this task provided the 
opportunity for the research of new 
steroids which have valuable therapeutic 
effects. In the field of the original 
products the strategy of the work was 
characterized by the concept that the 
scientists made efforts to synthetize such 
steroids which have pharmacologic 
effects not hormonal ones. 

In accordance with this programme at 
first the synthesis of such corticosteroid 
derivatives were aimed at, which were 
soluble in water so they can be used in 
the form of drops and injections as well. 
As a result of a several year long work 
the hydrochloride salt of 
21-deoxy-21-piperazinyl-prednisolone 
was tested clinically and after the 
favourable results it has been used as a 
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medicine. It is worth mentioning that the 
biggest success of this new compound 


was its utilization in the form of 
ointment because in this form its 
qualitative therapeutic effect was better 
than of other local corticosteroids known 
at that time. 


Surgical muscle relaxants 


In the seventies the research group 
changed its field of activity and began to 
deal with surgical muscle relaxants. 
They synthesized several hundred 
androstane derivatives substituted with 
mono and quaternary amino groups and 
out of these the pipecuroniume-bromide 
(Arduran®) was used as a drug. The 
main features of this substance are: 
quick onset of the effect, relative short 
duration of the effect, absence of 
cumulation, advantageous _ circulatory 
effects and good antagonisability. The 
Arduran is on the market in 19 countries 
including the USA and in additional 23 
countries it is under registration now. 


Out of the research projects in 
progress now it is worth mentioning that 
the team managed to synthesise very 
effective 5-alpha-reductase inhibitors. 
There is a 4-aza structure in these 
compounds. In case of suitable effect 
spectrum these substances would be 
utilizable in the therapy of benign 
prostate enlargement. Another local 
corticostcroid of novel type seems to be 
promising which has only insignificant 
systemic effects besides a very powerful 
local one. 


Hungarian drug researches joined to 
the investigation of peptides very early. 
First result of this work was that as far 
back as 1955, in the second place in the 
world, Gedeon Richter began to produce 
the synthetic oxytocin in industrial scale. 
As a second task the scientists set an aim 
to manufacture the synthetic ACTH and 
after several year‘s work they synthesise 
at first the 1-28 sequence and later the 
whole human ACTH consisting of 39 
amino acids. This was at that time the 
largest synthetic molecule and the first 
peptidhormone of human structure. Its 
synthesis consisted of 130 chemical 
steps. 

The further targets in the field of peptide 
research was the investigation of 
compounds pessessing pharmacologic 


and not hormonal effects. During the 


first project the synthesis of such a TRH 
analogue was tried which besides 
retaining or increasing its effects on the 
central nervous system does not have 
any hormonal activity which is 
considered as a side effect in this field. 
One: “of . ‘the. :detivatives, the 
Kpc-Leu-Pro-Nh, met the requirements 
completely during the pharmacological 
investigations and now it is in the II-III 
phases of clinical trial in Hungary, in 


Japan, in Italy and in the Soviet Union. It 
is being tried in_ the following 
indications: consciousness disorders, 
cognitive enhancement and analepsia. 
The further object of this project is the 
synthesis of orally effective analogous 
compounds. 


The other object of the peptide 
research has lating been the synthesis of 
immunomodulant substances since the 
seventies. The research team synthesized 
two compounds which proved suitable 
for further development. One of them is 
a tripeptide, the other is a tertapeptide 
and both of them are a fragment of 
thymopoietin. These compounds 
increased the immune responses in 
animal experiments in cases of immuno 
Suppressed animals, because they a 
capability to bring about the ripening 
T-lymphocytes like the thymus hormone 
has. The clinical examinations have 
commenced in Hungary and at English, 
German, Japan and Italian clinicians 
joined the programme. Their works are 
coordinated by Gedeon Richter. The 
main therapeutic targets are: SLE, 
Hodgin-disease and pre-AIDS. 

Among the compounds synthesized 
recently the researchers have managed to 
find such substances which have 
immunosuppressive, B-lymphocyte 
stimulant, phagocyte activity stimulant 
of macrocytes, and complement activity 
supressing effects. 


More effective drugs 


The research of brain hypoxia 
inhibiting compounds began almost 
thirty years ago. A_ substance called 
vincamine was isolated and examined at 
that time. In the course of the clinical 
investigation it turned out that the brain 
vasodilator effect of this compound was 
more powerful than its hypotensive 
activity. Because vincamine could not be 
patented, generic products were put on 
the market one after another in France 
and Germany. So the Company began to 
deal with the derivatives of vincamine 


and in a short time the 
apovincamic-acid-ethyl-ester 

(vinpocetine, Cavinton®) was 
synthesized. It turned out that this 


substance enhances the oxygenation 
processes taking place in the brain in a 
lot more effective and selective way and 
it has more than one advantageous 
effects. The main components of this 
gross effect are: Vinpocetine increases 
the intensity of the oxidative breakdown 
of glucose in the brain, the utilization of 
oxygen, the hypoxia tolerance of the 
brain cells, the ATP and cAMP content 
of the brain cells and the activity of the 
ascending noradrenergic system. At the 
same time it suppresses the aggregation 
of blood platelets, the norepinephrine 
turnover of the brain, and_ the 





maelaamalelarel-larlamenil-iaalieclmarelecica’, 


pathologically high blood viscosity. An 
another advantageous effect of it is that 


it increases the deformability and 
adenosine intake of the erythrocytes. 

Because of its aforementioned 
properties this product can be applied 
with good results in the therapy of the 
different forms of senile dementia, 
after-stroke statuses, eye and_ ear 
diseases of vascular origin, etc. Cavinton 
is registered in 30 countries and its 
registration process is in progress in 
additional 15 ones. 

On the basis of the great success of 
Cavinton in Japan a _ cooperation 
agreement was made between Gedeon 
Richter and Takeda which is_ the 
Company marketing this drug in Japan 
for research of even more effective 
antihypoxia compounds. By means of a 
jointly compiled screening and 
examination procedure several very 
promising compounds were found and 
one of them might be tested clinically 
already in 1991. 

The Company‘s research aimed at 
drugs affecting circulation and _ the 
vascular system is very multiple. Of the 
promising projects we should mention 


first a N,N-disubstituted — bispidin 
derivative (Bisaramil, Yutac®). This 
molecule shows very _ powerful 


antiarhytmic effect in a wide spectre of 
experimental arhytmias in oral and 
intravenous forms as well. On the basis 
of its mechanism this compound can be 
classed in the I. C. Group of the 
antiarhytmics but on the basis of the 
animal tests a calcium antagonist effect 
can also be expected. The clinical results 
got so far show that this compound will 
be applicable for the treatment of 
arhytmias diseases in a wide therapeutic 
range. 

The clinical trial of a tetracyclic 
indole derivative, the vintoperol will also 
commenced soon. This is a selective 
vasodilator which affects primarily the 
blood vessels of the limbs. It has a 
platelet aggregation suppressor and 
erythrocyte deformability increasing 
activity as well. Its mechanism is: non 
selective alpha receptor and S2 receptor 
blocking and slight calcium antagonism. 
Possible indication field: arteriosclerosis 
obliterans, diabetic angiopathy, Burger’s 
disease, congestive heart fairule, etc. 

It turned out during the pharmacological 
examination of the 
benzimidazole-2-thione compounds and 
their S-substituted derivatives 
synthesized by one of the research teams 
of the Company, that they decrease 
cholesterol, triglyceride and low-density 
lipoprotein levels in the blood and 
increase the quantity oof _ the 
high-density-lipoprotein concentration 
the latter having protective effect. In the 
course of the detailed pharmacological 


activity 


analysis of the most effective compound 
it turned out that it has a favourable 
effect on the glucose metabolizm of 
alloxan-diabetic animals.On the basis of 
this advantageous combination of 
the subchronic toxicological 
examination will commence in a short 
time. 


The compounds affecting the central 
nervous system have been forming an 
important part of both research and 
production of the Company. Earlier the 
research work was focused rather on the 
brain hypoxia inhibiting compounds 
detailed above and the CNS products 
were manufactured under licenses 
(Haloperidole, Droperidole, ORAP, 
IMAP, etc.) bur as far back as in the 
sixties a benzodiazepine derivative was 
synthesised which seemed interesting, 
but its clinical examination did not 
verify the results got in_ the 
pharmacological phase. However on the 
basis of theoretical considerations about 
five years ago the scientists began to 
deal with another class of compounds 
affecting primarily the dopaminergic 
system. They managed to chose some 


molecules suitable for further 
development. These have primarily 
dopamine suppressing, and D1 and D2 
antagonist effects. The safety 


examination of these substances are in 
progress now and the issued scientific 
publications raised a serious foreign 
interest in them. 


The anti-ulcer substances can also be 
considered as one of the important 
product lines of the Company in research 
and production respects as well. The 
process research initiated by 
unsuccessful license negotiations 
resulted in not only a patented method 
for manufacturing cimetidine, but led to 
finding three new polymorph forms. 
Similar result was born in the course of 
manufacturing famotidine. The research 
of new compounds was commenced 
relatively soon and in a short time very 
promising molecules were synthesized. 
These protected the gastric mucosa from 
the ulcerogenic impacts by increasing 
strongly the mucus production of the 
stomach. However the completed safety 
investigations threw cold water on the 
scientists’ enthusiasm soon. After 
several years’ theoretical work the 
cooperation agreement made with the 
Japanese Kowa Company gave a new 
direction to this research work. Now the 
target is manufacturing such compounds 
which suppress the _ secretion of 
hydrochloric acid in the stomach. The 
ideal molecule should possess 
cytoprotective effect and _ bactericidal 
activity against Heliobacter pylori 
isolated from the stomach of ulcer 
patients i.e. it should have more than one 
point of attack In the previous years the 


research team managed to find several 
compounds which have at least two 
points of attack but these could not fulfil 
the safety requirements. There are 
promising investigations in progress now 
because the staff succeeded in finding a 
molecule with a_ nearly _ ideal 
combination of effect which seems 
Suitable the from safety aspect too. 

Last but not least should be 
mentioned the Gedeon  Richter’s 
research work done in the field of 
biotechnology. Classic biotechnological 
work has been in progress at the 
Company for several decades in the 
fields of bioconversion and biosynthesis. 
The bioconversion research has brought 
important results in the production of 
steroids and the most _ important 
products of the biosynthetic routes are 
the vitamin B , the ergot alkaloids and 
their half semisynthetic derivatives. The 
new six storied Biotechnological Centre 
with a ground floor of 6,000 m’ which 
was built in 1990 and contains a pilot 
plant 
as well ensures completely new 
opportunities for the biotechnological 
work. The molecular biology team of 
the Company produces ____ different 
polypeptides and enzymes applying the 
original bacterial expression vector 
system which was worked out at the 
Biological Centre of the Hungarian 
Academy of Sciences located at Szeged 
and was developed jointly by Richter 
and the Centre. They us 
immunoanalytical methods developed 
by themselves for the analysis of the 
product mixture produced by bacterium 
strains created by genetic methods. The 
skills of the research staff and the 
equipment of the  Biotechnological 
Centre are suitable for carrying out all 
the types of genetic engineering task. 

Though the efficiency of a research 
unit is not determined by the number of 
the produced patents, but it is 
characterized by it in. any case. So it 
should be noted that according to the 
official statistics Gedeon Richter has the 
first position in regard of both the 
domestic and foreign patent 


applications. The increasing trend shown 
by the number of these applications in 
the last 25 years is also impressive. 





prof. Dr. Gyorgy Fekete 
Emeritus Senior Vice 
President 
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Dear Reader, 


In January 1990 the journalists of 
Hungarian professional and fac- 
tory newspapers established the 
Association of Hungarian Scienti- 
fic-, Company and Industrial Edi- 
tors. 

The aim of the founders was to 
create an organization to promote 
the professional education of the 
editors of factory and professional 
newspapers and to support their 
work with regular information and 
discussions. It is also the aim to es- 
tablish contacts and start coopera- 
tion with foreign professional as- 
sociations and organizations. 

The association grganizes courses 
to its members offer them training 
in editing, printing and making 
up. It also offers help to establish 
contacts with the international pro- 
fessional press, promotes indivi- 
dual contacts and training in pub- 
lic relations. 

Our association has almost two 
hundred members. We regularly 
Organize lectures and seminars 
for them. Every month we publish 
a newsletter with information abo- 
ut internal events and about pro- 
fessional issues. There are two 
sections for professional activity: 


MAGYAR TUDOMANYOS-, UZEMI- és SZAKLAPOK UJSAGIROINAK EGYESULETE 


ASSOCIATION of HUNGARIAN SCIENTIFIC, COMPANY and INDUSTRIAL EDITORS 
UNGARISCHER JOURNALISTENVEREIN der WISSENSCHAFTLICHEN- BETRIEBS-~ und 
FACHZEITSCHRIFTEN 
ASSOCIATION HONGROISE des JOURNALISTES de la PRESSE SCIENTIFIQUE, d’ENTERPRISE et 
PROFESSIONNELLE 


the section of factory papers and 
the section of professional pa- 
pers. 

In September 1990the Association 
of Hungarian Scientific-, Com- 
pany and Industrial Editors beca- 
me associated member of the Fe- 
deration of European Industrial 
Editors Organization (FEIEA). Our 
Association has become the 34 th 
member of the Hungarian Associa- 
tion of Technical and Natural Sci- 
ences. Through our members we 
have especially good relations 
with factories, enterprises and 
Ltd. Companies in Hungary. We of- 
fer you as well, dear reader, this 
service if you wish to establish bu- 
siness or professional relations- 
hip in Hungary. If you are interes- 
ted in certain branches of in- 
dustry, or institutes we help you 
to find appropriate partners and 


. get the necessary information. We 


are ready to organize expo for 
your firm in Budapest, and we 
transmit your communications 
and descriptions of products to 
the appropriate firms, business- 
men. and managers. We also offer 
you our bisiness consulting activi- 
ties. 


We are waiting for your letters. The address is: 


Association of Hungarian Scientific-, 
Company and Industrial Editors 


1371 Budapest, Il. F6 u. 68. © Phone: 36-1-201-7083 ® Fax: 36-1-201-8564 





Research Notes 


HUNGARIAN NEEDLEWORK FOR CRYSTALLOGRAPHY: 


The Use of Analogies in Chemical Education 


Chemistry is an unusual science. It has 
been praised and cursed, and it definitely 
intersperses all facets of our lives. 
Chemistry is a harder science than 
biology but softer than physics. It spans 
from the smallest particles on Earth to 
interstellar space. It has been called 
various names of which none may be as 
pertinent as °*’Chemistry the Central 
Science”’ 

Chemistry is a creative science. The 
number of new compounds is still 
growing faster than exponentially, and it 
still takes only about ten years to double 
the number of known compounds. That 
chemistry creates a major part of its 
objects by synthesis, thus deals not only 
with naturally occuring materials, made 
French chemist Marcelin Berthelot, many 
years ago, compare chemistry to the 
creative arts. Opinions may differ 
whether there is anything, and how 
much, artistic in chemistry indeed, but it 
has been noted repeatedly that analogies 
from the arts and the humanities have 
proved very fertile both in chemical 
research and education. 

Sometimes there are abstract ideas that 
are difficult to grasp for students, 
especially nonchemistry majors, and 
simple analogies may come to rescue. 
The general concept of symmetry [1] 
(Figure 1) has proved particularly useful 
as a bridging tool in relating known and 
unknown to us concepts, ideas, and 
observations. A few examples are given 
below from among those, that have been 
useful in my own experience. 





Figure 1. Book cover with polyethylene 

chain and a pillowslip decoration with 

strolling stem motif, much used through- 

out Hungary around the turn of the 
century 


The structure of crystals is described by 
so-called § space-group symmetries 
involving periodicities in all three 
directions of space. They are the 
three-dimensional space groups. 
Periodicities in two directions of space, 
that is on a plane, are described by 
two-dimensional space groups. Finally, 
when periodicity extends in one direction 
only, the one-dimensional space groups 
come into the picture. There are 
altogether 230, 17, and 7 such groups in 
these categories. The three-dimensional 
space groups are difficult to represent on 
paper but it is easy to do so for the other 
two. From a simple black triangle (Figure 
2), as the basic motif, many different 
shapes, sometimes very sophisticated, 
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Figure 2. The seven symmetry classes 
of one-sided bands. 


have been used to illustrate these space 
groups. Figure 3 does this by a collection 
of Hungarian needlework patterns. The 
genuine patterns were collected by a 
noted Hungarian folklorist, Mrs. Gy6rgyi 
Lengyel, author of many books on 
Hungarian needlework, and have first 
appeared in the Journal of Chemical 
Education [2]. The technical editor liked 
them so much that she made one of the 
patterns into actual embroidery and its 
photograph appeared on the cover of the 
journal (Figure 4). Figure 5 shows a 
couple of examples of two-dimensional 
space-group symmetries again by 
Hungarian needlework patterns (out of 
the possible 17) [3]. 

Closest packing is an important concept 
in crystallography. Dove-tail packing of 
1,3,5-triphenylbenzene molecules in their 
molecular crystal is shown in Figure 6 








Sa 
ES Sea aesceace 


Figure 3. The seven symmetry classes 
of one-sided bands by Hungarian needle- 
work. Drawings by Gyérgyi Lengyel [2] 

1 Edge decoration of table cover from 
Kalocsa 

2 Pillow-end decoration from Tolina 
county 

3 Decoration patched onto a long 
embroidered felt coat of Hungarian shep- 
herds in Bihar county 

4 Embroidered edge-decoration of 
bed-sheet from the 18th century 

5 Decoration of shirt-front from Karaéd 

6 Pillow decoration pattern from To- 
rocko (Rimetea), Transsylvania [Roma- 
nia] 

7 Greape-leaf pattern from the east 
bank of the river Tisza 


along with an Islamic decoration pattern. 
The famous Dutch graphic artist M.C. 
Escher has created many patterns 
representing closest packing, such as his 
famous dogs in Figure 7 [4]. 
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Figure 4. Hungarian needlework decora- 
tion on the cover of the Journal of Che- 
mical Education (December 1984) 


When molecules participate in closest 
packing of a _ molecular crystal, 
interactions among the molecules may 
change their structures. For a long time, 
however, crystallographers have ignored 
such changes, and assumed that the 
molecule undergoes no change in the 
crystal as compared with the free 
molecule in the gaseous state. A few 


years ago when the _ experimental 
techniques have reached _ sufficient 
accuracy to detect small structural 


changes, the problem came into focus. 
Analogies were used to stress the point, 
and they came in the form of simple but 
powerful statements. Two such analogies 


oe x mH 


Figure 6. Dove-tail packing of 1, 3, 5-triphenylbenzene 
molecules and pattern of an Islamic decoration 
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Figure 5. Two (out of 17) examples of two-dimensional space groups by Hungarial 
needlework. Drawings by Gyédrgyi Lengye! [3] cmm2, Bed-sheet border decoration 
with cockscomb motif, Somogy county, 19th century pg, From a pattern book of indi- 
go dyed decoration, Papa, 1856 
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Figure 7. M.C. Escher’s periodic draw- 
ing of dogs [4]. Reproduced with permis- 
sion from the International Union of 
Crystallography 





are quoted here [5]: A.I. Kitaigorodskii 


said in 1982, ’’The molecule also has a . 2 ’ 2 
Figure 8. Illustration of the projection 
representation of rotational isomerism. 
Left, staggered conformer, a drawing af- 
ter Degas’ ,,End of the Arabesque”, and 
right, eclipsed, a drawing after Degas’ 
,seated Dancer Adjusting Her Shoes”, 
both drawn by Ferenc Lantos 
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Figure 9. The cover of the February, 
1983, issue of the Journal of Chemical 
Education 


body. When you strike it, the molecule 
feels hurt all over’’. Another one is from 
P. Diehl, 1985, ’’Molecules are like 
people. Either they are free and this is 
marvelous, or they are oriented, but then 
they are not without deformation.’’ 
Degas’ drawings have been used to make 
it easier to grasp the idea of projection 
representation for rotational isomers. The 
two examples of Figure 8 correspond to a 
staggered and an eclipsed conformation 
of an A,B-BC, molecule. This analogy 
has also first appeared in the Journal of 
Chemical Education [6], and one of the 
dancers appeared as a cover-girl (Figure 
9). 

The simplest model. of molecular 
geometry considers the electron pairs in 
the valence shell of the central atom and 
the arrangement of the electron pairs will 
be such as to minimize their distances 
apart. In this all electron pairs, that is 
both bonding pairs and lone pairs must 


e 
Cl— Be —C | 0 
ie ee 
AX, AX3 AX2E 
AO eo ee 
LS) ED) AQ) we AE IE 
AX, AXE 





AXE, 


Zh, Gi 


AXs AX,E 


A he _la Ia 
eee 


AX3E2 AX2E3 


F F 
AS) (pas Site le 
WY ‘oe ee F 
AX. AXeE AXLE, 
Figure 10. Molecular shapes with two 
to six valence-shell electron pairs [7] 











11. Walnut clusters. 
raphs by the Author 


Figure Photog- 


be considered. For two, three, four, five, 
and six electron pairs the arrangements 
of the electron pairs will be linear, 
trigonal planar, tetrahedral, trigonal 
bipyramidal, and octahedral. Examples 
are shown in Figure 10 [7]. Walnut 
clusters [8] (Figure 11) and balloon 
clusters [9] (Figure 12) provide good 
analogies for the arrangement of the 
electron pairs. The behavior of balloon 
clusters is especially instructive. They 
are flexible and can be disturbed easily. 
We can force, for example, the 
tetrahedral cluster to take up a planar 
arrangement. As soon as we let the 
cluster alone, however, it rearranges 
itself at once into the previous tetrahedral 


configuration. 
The molecules are not _ rigid 
constructions, rather, they are in 


DADs 


Figure 12. Balloon clusters 


perpetual motion. The structure we 


determine for a molecule depends then 
on the relationship of the time-scale of 
the physical technique used and the 
average life-time of the structure. This is 
an important consideration in modem 
structural studies [10]. Let us look at 
Matisse’s Dance (Figure 13). We can 





Figure 13. Henri Matisse: Dance. The 
Hermitage, Leningrad 


imagine that at any given moment one of 
the dancers jumps and the other four stay 
on ground. As soon as the jumping dancer 
retums to ground, the next jumps, and so 
on. Let’s imagine that the exchange of 
roles from dancer to dancer is so quick that 
if we take a photograph, the picture of the 
five dancers will be blurred. However, if 
we use a fast film, a shorter exposure 
produces a well-defined configuration of 
the dancers. This description provides an 
analogy to  pseudorotation of the 
cyclopentane molecule. 

The above examples constitute but a 
small sample of the possibilities. 
However, they include a wide variety of 
analogies. Degas’ dancers, for example, 
provide only an external similarity. On 
the other hand, the balloons imply 
functional similarity as they have to 
elbow for space among each other as 
much as the electron pairs elbow for 
space in the valence shell. 
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The predecessor of the Intstitute for Political Science of the 
Hungarian Academy of Sciences was the Institute for Social Sciences. The 
latter was set up 25 years ago and was mainly engaged in sociological and 
politological research in an interdisciplinary fashion. As a result of its 
research work covering social struc- 
ture theory, the investigation of 
social stratification in Hungary, 
the analysis of the political in- 
stitutional system and that of the 
structuring of the local society as 
well as youth research, the In- 
stitute was highly aregarded in the 
social and scientific circles both 
in Hungary and abroad. It was 
against this background that the 
idea of setting up a new institute 
-with a renewed research profile 
and a renewed research team- 
under the auspices of the 
Academy formed in 1990. 
ACADEME infrastructure and 
the extensive international rela- 
tions favoured the idea. At the 
same time, it was clear that the 
reorganized institute organized 
should be new both in terms of 
profile and scientific projects as 
well as in terms of researchers. In 
Hungary, any research work re- 
lated to political sciences had 
mainly been done by university 
departments and had been subor- 
dinated to research related to social 
sciences. By setting up the Institute for Political Sciences, the Hungarian 
Academy of Sciences established a special center for basic research and 
applied analyses pertaining to political science. The newly established 
institute relies on extensive cooperation with Hungarian and interna- 
tional research institutes. This cooperation involves mutual projects and 
meetings, the exchange of publications and information concerning 
research projects, exchange programs arranged for researchers etc. That 
is why we intend to broaden our relations and would like you to come 
up with new ideas about concrete ways of cooperation. 

The scientific acitivities performed by the Institute will be promoted by 
the International Scientific Council consisting of outstanding international 


and Hungarian scientists. 
Our main research projects as well as our theoretical and empirical studies 


cover the following: 


Some of the writings published: 


Ed. by Gyorgy Szoboszlai.) 


Budapest, 1990. 


To be published in 1991: 


s The problems of the political system formation and 
development. (Coordinator : Gyorgy Szoboszlai.) 


The Institute for Political Sciences published 7 books, 52 Hungarian and 28 
foreign language essays by our research workers in 1990. ons. 


— Balogh Istvan: A forradalmi ész kritikaja. Budapest, 1990. 
(The Critique of Revolutionary Reason, by Istvan Balogh.) 
Parlamenti valasztasok 1990. Politikai Szocioldgiai kérkép. 
Szerk.: Szoboszlai Gyérgy. Budapest, 1990. 
(Parliamentary Elections in 1990. A Political Sociological Review. 


— Bruszt Lazl6— Simon Janos: A lecsendesitett tobbség. 


(The Silenced Majority, by Laszl6 Bruszt and Janos Simon.) 
— A munkaeré tarsadalmi tjratermelése Magyarorszagon. 
Tanulmanykotet. Szerk.: Szpirulisz Ildik6. Budapest, 1990. (Social Repro- 
duction of Manpower in Hungary. Studies. Ed. by Ildik6 Szpirulisz. ) 
— Tiik6r Altal homalyosan. Tanulmanyok az ideoldgiar6l. 
Szerk.: Bayer J6zsef. Budapest, 1990. 
(Essays on ideology. Ed. by Jézsef Bayer.) 


— Onkorményzati valasztasok 1990. Politikai szociolégiai kérkép. 
Szerk.: B6hm Antal — Szoboszlai Gyorgy. 
(Local Government Elections in 1990. A Political and Sociological Over- 
view. Ed. by Antal Bohm and Gyorgy Szoboszlai.) 
~ Cigdnylét. Tanulmanykétet. Szerk.: Utasi Agnes. 
(Gipsy Existence. Sociological Studies on Gipsyes. Ed. by Agnes Utasi.) 
— A. Gergely Andras: A partallam varazstalanitasa. 
(The Disenchantment of the Party State, by Andras A. Gergely.) 
— Istvan Balogh: Gesellschaftliche Information. 





a Party sociology research. (Coordinator : Mihaly Bihari.) 
Local governments and local society. (Coordinator : Antal Bohm.) 


4. The processes of embourgeoisement in Hungary. (Coordinator : 
Ivan Szelényi.) 


5. The social environment of the political system change: new and 
democratic models of training, education and socialization.. 
( Coordinator : Ferenc Gazs6.) 


6. Further fields of research carried on at the Institute: 
— political culture 
— economic policies 
— stratification studies 
— international analyses 
— gypsy research 
— refugees 
— the analysis of elections. 


The institute will continue to modernize and develop the existing research 
infrastructure, with a special view to the direct and possibly extensive 
forms of contacts (e. g. data banks, libraries and any other ways of keeping 
each other informed). Your willingness to cooperate with us will be 
highly appreciated. We are loo- 
king forward to your suggesti- 


In order to make it possible for the 
Institute for Political Sciences to be- 
come a real center for the theoretical 
and empirical research work, both 
short-term and long-term develop- 
ment programs have been worked 
out and launched. The most impor- 
tant ones among these as follows: 

—To promote the renewal of the 
pattern of training scientists 
in Hungary, we intend to par- 
cipate in a_ post-graduate 
program called ATHENEUM 
that will be launched in the near 
future. 


' —The institute will be one of the 
bases of-a Hungarian journal 
specialized in political sciences 


—The Institute will do its best and 
offer its research findings to cont- 
ribute to the renenval of academic 
publishing. Moreover, it will both 
establish and broaden its relations 
with other publishers. 


—We intend to extend our library and documentation. This extension 
will be based on our special library comprising nearly 40 000 volu- 
mes. It should be added that our Institute subscribes to as many as 280 
international and Hungarian journals and dailies. 

We want to compile asystematic stock along the lines of the disciplines 
as this it is essential to our basic research. 


In this respect we will initiate a close cooperation between Hungarian 
and international institutes and are looking forward to your suggestions 


We are confident that the Institute for Political Science will be 
able to meet the relevant requirements on a high level. We also 
hope that within a short time the scientific projects and facilities 
will be properly extended, a flexible research organization will be 
established and this research and professional training will be close- 
ly interlinked. In this way we would like to become an integral 
part of the world of political sciences. 


Research Notes 


ADSORPTION AND THERMODYNAMIC PROPERTIES 
OF POROUS ADSORBENTS AND CLAY MINERALS 





INTRODUCTION 

Adsorption behaviours of solid/liquid 
interfaces have been studied at the Depart- 
ment of Physical chemistry (Technical Uni- 
versity of Budapest) since the fifties. The 
adsorption school founded under the lea- 
dership of Professor Schay worked up its 
reputation by the classification of the surface 
excess isotherms, providing a new method 
for the determination of specific surface area 
[1, 1a], which is equivalent of the well known 
B.E.T. method. From the seventies a few 
members from the Department of Colloid 
Chemistry (Attila Jozsef University, Szeged) 
have been joined this school widening its 
scope: research mainly performed on porous 
adsorbent were extended to clay minerals of 
various sorts as well. 

At the same time microcalorimetric tech- 
nique was advancing, making possible the 
thermodynamic study of interfacial proces- 
ses, e.g. immersional wetting or surfacial 
displacement. 

The combination of adsorption and mic- 
rocalorimetric results provides new thermo- 
dynamic functions, thus the interfacial phe- 
nomena of the most different solid surfaces 
may be characterized in a really complex 
way [1-19]. 

As an illustration, some of our results and 
their interpretation are shown in this paper 
in case of polar and nonpolar porous, swell- 
ing and non-swelling adsorbents (listed in 
Table 1). All systems were investigated in 
methanol(1)-benzene(2) binary mixtures. 


Table 1. 





* hexadecyl-pyridinium 


*Department of Physical Chemistry 
Technical University of Budapest, 
H-21 Budapest, Egry Jézsef u. 20-22. Hungary 





RESULTS AND DISCUSSION 

1. Sorption properties of porous adsorb- 
ents ) 

Primary data, i.e. adsorption excess iso- 
therms and the displacement enthalpies are 
shown Fig. 1. The shape of the excess iso- 
therms reveal that the methanol adsorbs pre- 
ferentially on silica gel and the extent of this 
adsorption decreases upon hydrophobiza- 
tion. Activated carbon, however, as an 
example of a typical nonpolar surface, ad- 
sorbs benezen preferentially. 

The displacement enthalpy functions (Fig. 
1.) resembles those of the free energy iso- 
therms (Fig. 2.), however, the decreasing 
part indicates appreciable endothermic heat 
effect on activated carbon. This means that 
the displacement of benzene requires energy 
at x, 20,8 methanol concentration. 

The free energy functions may be calcula- 
ted [1, 2, 11-13] if the activity coefficients of 
the bulk phase are known (Fig. 2.). The change 
in free energy, which accompanies the ad- 
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Fig. 1. Adsorption excess isotherms and the enthalpy of 
displacement on porous sorbents 
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Fig. 2. Entropy and free energy functions on porous sor- 
bents 


sorption displacement (from benzene to met- 
hanol), is favoured energetically and it decre- 
ases appreciable on polar silica gel. Upon 
hydrophobization the extent of this change 
decreases, because the adsorption of metha- 
nol is suppressed. On the activated carbon the 
change is negligible after the maximum which 
is at the azeotropic composition (xj = x,): 


A,,G(x, = 0)— 4,,G(x, rma 1)=0. 


The displacement entropy functions 


(TAs = f(x,)) are displayed in Fig. 2. It is 


clear that the adsorption of methanol results 
in a considerable entropy decrease on polar 
silica gel and benzene is fully displaced. Af- 
ter hydrophobization this entropy decrease 
is not so significant. On the nonpolar activa- 
ted carbon, however, the increase in entropy 
is the driving force of the complete displace- 
ment of benzene. The “combined” free 
energy and enthalphy functions are given in 
Figs 3-4. Their shapes are linear indepen- 
dently of the shape of the excess isotherm, 
i.e. of the adsorption feature of the surfaces. 
From the parameteres of these linear func- 
tions the capacities and the — 4,,g or — 4,,h 
values may be calculated. These data are listed 
in Table 2. 
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Table 2. 
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Results of the analysis of the adsorption excess isotherms and the interfacial thermodynamic potential 


functions for porous and non-swelling solids 





HDP* cation content of HDP-illites: |. 0.097, 
ll. 0.139, 


II]. 0.283 mmol HDP*/g clay S.E.: Schay-Everett method 
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Fig. 3. Linear free energy functions of adsorption on po- 


rous solids 
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Fig. 4. Linear enthalpy of displacement on porous solid 
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In case of porous adsorbents the reported 
thermodynamic data illustrate the different 
surface polarities. They are in accordance 
with the tendency in the molar displacement 
free energies and the smaller entropy change 
(— TA,,s) as well. 

2. Sorption properties of non-swelling lay- 
er silicates 

The excess isotherms determined on 
HDP-illites are shown in Fig. 5. Na-illite 
adsorbs preferentially methanol and may be 
considered hydrophilic. As the polarity of 
the surface has decreased (by HDP-cations), 
the adsorption of methanol is suppressed 
and benzene in also adsorbed. This effect is 
revealed by the movement of the azeotropic 
composition (x) towards x,-+0. The excess 
free energy functions reflect the extent of 
hydrophobization (Fig. 6.). The free energy 


METHANOL(1) - BENZENE(2), 25 °C 


ol g7! 


o Na illite 

e HOP illite 1 
A HOP illite 0 
O HD? illite 


e(n) 





Fig. 5. Adsorption excess isotherms the non-swelling Na- 
illite and its HDP derivatives 
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Fig. 6. Free energy functions of adsorption on illite deriva- 
tives in methanol(1)-benzene(2) liquid mixtures. 
Hemarks see: Fig. 9. 


METHANOL(1) - BENZENE(2), 25°C 


© Nc illite 

@ HOP illite | 
A HOP illite D 
O HDP illite 


Fig. 7. Immersional wetting enthalpy isotherms on the non- 
swelling illite and its derivatives 


function of the most hydrophobic sample 
reverses the sign, meaning that the displace- 
ment of benzene by methanol is not favou- 
red. 
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METANOL(1)- BENZENE(2), 25C 


A Na montmorillonite 
@ HOP montmorillonite III 


METHANOL(1) - BENZENE(2), 25 C 
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Fig. 8. Entropy functions of displacement on the non-swell- 
ing illite and its derivatives 
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Fig. 9. Linear free energy functions on the non-swelling 
illite and its derivatives 


Illites and their organophilic derivatives 
can be dispersed well in methanol — benzene 
mixtures, therefore their wetting properties 
can not be studied with flow microcalorimet- 
ry for technical reason (particles with d<2 
uum permeate the filters). Therefore, the so- 
lid-liquid interaction was studied with batch 
immersion technics. The displacement ent- 
halpy can be given as 4,,H = 4,H-A,H}; 
its integral form is given in Fig. 7. 

The wetting enthalpy is considerable on 
Na-illite. Heat evolution is due to the prefe- 
rential adsorption of methanol. The enthal- 
py change decreases upon hydrophobization 
and it becomes endothermic at x, 20,5. As 
a consequence, the displacement reaction 
must then proceed with an entropy increase 
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and its derivatives 
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Fig. 11. Adsorption excess isotherms on the swelling Na- 
montmorillonites and its derivatives 


on the hydrophobic samples. There is a de- 
crease in entropy when methanol is absor- 
bed on the hydrophilic illite (Fig. 8.). 

The linearized free energy and enthalpy 
functions for HDP-illites are shown in Figs 


Table 3. 


Fig. 10. Linear enthalpy of wetting on the non-swelling illite 


-1 
-6.54; 39 





0 m 


Fig. 12. Enthalpy of wetting (4H) and basal spacind (0) 


on Na-montmorillonite and HDP-montmorillonite 
lil. 


9 and 10, respectively. The paremeters, i.e. 
the adsorption capacities, the molar displa- 
cement energy changes (4,,g) and the molar 
enthalpy changes (4,,h) are summarized in 
Table 2. The change in molar displacement 
free energies, enthalpies and entropies decre- 
ases with increasing hydrophobicity. 

3. Sorption properties of swelling absor- 
bents 

The excess isotherms of various HDP- 
montmorillonite samples are presented in 
Fig. 11. All isotherms are of type IV. The 
selectivity of the liquid sorption conside- 
rably changes with the extent of the surface 
modification. The azeotropic point (xj) is 
shifted toward lower methanol mole fracti- 
ons similarly to HDP-illites. It may be pos- 


Results of analysis of the adsorption excess isotherms and calorimetric measurement for swelling 


HDP-montmorillonites 


{ 


HDP* cation contents of HDP-montmorillonites |. 
|. 0.558, ' 


. 





0.02, 


ll. 0.965 mmol HDP*/g clay S.E.: Schay-Everett method 


63 











METHANOL (1) - BENZENE (2), 25 C 


o HOP montmorillonite I 
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0 
Fig. 13. Enthalpy of swelling 4p HDP-montmorillonites 


tulated that in the linear section of the excess 
isotherms methanol is adsorbed on the un- 
covered silicate surface, whereas the benzene 
molecules are around the alkyl chains. 

The excess isotherm of Na-mont- 
morillonite is U-shaped; methanol is 
preferentially adsorbed on the surface. The 
preferential adsorption of methanol (n}=0) 
and, correspondingly, the constant thickness 
of the adsorption layer, were verified by the 
X-ray diffraction measurements. The basal 
spacing d, is 16.2 A from x, = 0.1—1.0 (Fig. 
12) and the methanol layer between the two 
silicate layers is 6.8 A. As shown in Table 3 the 
adsorption capacity determined from the cal- 
orimetric data agrees well with the value cal- 
culated by the Everett-Schay equation [12, 13]. 

The enthalpy of swelling 4,,H was cal- 


culated as well (Fig. 13.). 
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DOSMETRIC MEASUREMENT OF 
THE DISINTEGRATION RATE OF 
FISSION PRODUCTS 





Jézsef Solymosi*, Péter Zagyvai*’*, 


Lajos Gy. Nagy* 





Investigations on the disintegration rate of 
fission products of *8U, “°U and *°Pu are 
presented. The intensity of the beta and gam- 
ma-radiation of fission products were measu- 
red continuously in an interval of 1—1300 
hours following the fission, lending the possi- 
bility for determining the general and specific 
characteristics of the individual fission pro- 
dicts. A universal measuring procedure was 
elaborated for the rapid in situ determination 
of the dosimetric features of fission products, 
which is suitable for the accurate evaluation 
and prediction of external absorbed dose even 
in case of fission products of various origin 
and unknown composition. 


PREFACE 

In 1960, professor Géza Schay, member of 
the Hungarian Academy of Sciences, was the 
head of the Department of Physical Chemist- 
ry of the Budapest Technical University. It 
was the year when education and research in 
radiochemistry was launched, the project was 
organised and led by dr. Lajos Gy. Nagy. The 
original research area was the investigation of 
interface phenomena, later it was extended to 
nuclear environmental assay and reactor ne- 
utron activation analysis with satellite areas, 
such as gamma-ray spectrometry. The estab- 
lishment of the Paks Nuclear Power Plant 
gave rise to new efforts in these fields inclu- 
ding dosimetric aspects of radiochemistry. 
This paper deals with the investigations on 
the disintegration rate of fission products. 


1. Introduction 

It is well known that fission products of 
heavy nuclei can give rise to internal and 
external dose exposure to humans if they 
appear in the environment owing to a nucle- 
ar accident (reactor accident or experimental 
nuclear explosions). Hence dose evaluation 
procedures should be developed for such 
multi-component radioisotope systems. The 
Chernobyl reactor accident tragically confir- 
med the significance of these investigations. 

In general, the procedures for dose exposure 
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assessment of fission products offer only parti- 
al solutions (2-4). A well-known approach to 
the disintegration rate of fission products is the 
empirical Way-Wigner formula (1): 


a 
A; = Ao (= (1) 
1 
where 


Ay: reference disintegration rate at the be- 
ginning of the process (usually at the age 
of one hour) 

A;: the current disintegration rate at the i-th 
observation 

t;: time elapsed from the fission: the age of 

the fission products 

ty: reference age (usually one hour) 

n: empirical power parameter 

The value of n expands over a wide range 

depending on the actual fission circumstan- 

ces. References 5 and 6 set the limits to — 0.8 

and — 1.7 respectively. 


2. Description of the new procedure for the 
assessment of dose exposure from fission pro- 
duct radiation 

Our previous investigations [4] confirmed 
that the decay rate (chracterized by the value 
of the empirical power parameter n) varies 
with time for a given fission sample and 
measuring system. Furthermore it was reve- 
aled that a well-defined optimal energy disc- 
rimination exists for each measuring system 
and fission parent isotope which provides 
for a constant value of the power parameter 
n independently from the age of the product. 

Our new procedure for evaluating external 
dose exposure from radioactive sources of 
unknown composition is based on the conti- 
nuous energy-selective measurement of dose 
rate. For the whole duration of the measure- 
ment the energy discrimination threshold is 
fixed at a certain pre-calibrated value. Each 
result of the dose rate measurement is inclu- 
ded into an iteratively repeated least-squares 
curve-fitting process. In the first cycle the 
empirical power parameter n of equation (1) 
is fixed as mo, the value depends on the setting 
of the discrimination threshold. Thus the first 
approximation of the age, t,, can be calcula- 
ted, then in the second step of the first cycle 
the new power parameter n, is obtained using 
t, as a fixed value. These steps are repeated 
until the relative difference between the 1, 
and ¢,,-; ages ot the m-th and the (m-— 1)-th 
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cycle and that of the n,, and n,,_,; power 
parameters become less than the respective 
convergence parameters K, and K,: 
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If these conditions are not met, a new itera- 
tive two-step cycle starts. When the iteration 
terminates, ¢,, is considered the true age and 
n,, the valid power parameter fot the given 
energy discrimination threshold. 


2.1. Details of the algorithm — the “t’-step 
The mathematical formulation of the 
procedure was deduced from an appropriate 
form of the Way—Wigner equation (1). Pri- 
marily its parameters should be determined, 
othr important quantities (such as integral 
dose exposure or predictable dose for a a 
given period) can then be calculated. The 
dependence between dose rate and time can 
be written in the following form as well: 


P,= Py (4) 
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Where P. is the dose rate at the i-th measure- 
ment, that is, after a time interval of ¢;, foll- 
owing the fission; tf, is the age of the product; 
P, is the dose rate at the age of one hour; n 
is the empirical power parameter. The par- 
ameters of this form of the Way—Wigner 
equation cannot be expressed directly since 
only the P;'s can be measured, the other 
quantities are unknown. The problem is sol- 
ved by the two-step iterative procedure. 

The cycle starts with the provision that the 
value of n in equation (4) is constant; its 
default value is —1,2 for the first cycle. If 
equation (4) is written for each element of a 
series of k measurements, so-called quotient 
functions are set up: 


P= Pt = Fy 70-7)" (Sa) 
P, = Po* t; = Po: (t, + 1.1)" (Sb) 
P, = Py: 8 = Py: (ty tk-1.2 (Sc) 
Pefiesy 
= B= (2) (6a) 
P; ty 


=k ee | (6) 


P.-y t +(k—2)t 


where 7 is the interval between two conse- 
cutive dose rate measurements. t should not 
nessesary be the same for the total measur- 
ing interval, but in the following it is kept 
constant for the sake of simplicity. t, (the age 
at the start of the measurement series) can 
be expressed from equations (6): 
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Equation (7a) gives individual estimates for 
the t, age. Their weighted average gives the 
mean estamite for the fictitious age for the 
current cycle: 
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The weights w; are derived on the basis of 
nuclear statistics, making use of the laws of 
error propagation. 


2.2. The “n”-step 

The value of ¢,, the age calculated in the 
preceding step of the i-th iteration cycle is 
kept constant in order to determine the pow- 
er parameter and the initial dose rate Py. A 
regression model is established, based on the 
logarithmic form of equation (4): 


In P, = InP) tn: Int = 


= In Py t+n- In [t,+(i-1)- 7] ) 


A linear least-squares model is achieved di- 
rectly: 


k 
y= > wv, {n Pj, 

i=] 
—n-In[t,+(@-1)-7]? = minimum (10) 
The derivative of function 7’ is linear respect 
to In P, and n (k is the number of the measured 
dose rates). Due to the logarithmic lineariza- 
tion of the basic formula (4), the weights must 
be transformed appropriately resulting in the 
modified weights w,. (The transforming equa- 

tions are neglected for the sake of brevity). 


2.3. Iteration 

Iteration comprises consecutive “?’- and 
“n”-steps. The results of a cycle are the input 
for the next one. The iteration terminates if the 
decrease of the reduced x” becomes negative or 
at least surpasses a convergence parameter: 
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Fig. 1. Gamma spectrum of fission and activation products of 7*U age: 23 days 
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Fig. 2. Integral intensities of fission and activation products of 7°*U with different discrimination thresholds as a function 


of age 


k—3 is the degree of freedom, the K, conver- 
gence factor is regularly chosen as 5 - 10~*. The 
same criterium is applied for the (i— 1)-th and 
the i-th iterated values of the individual t, n and 
P, parameters (see equations (2) and (3)). 


3. Experimental 

Natural uranium (99,3% 7*U and 0,7% 
351J), uranium enriched in *°U and 7Pu were 
chosen as models for fission-contaminated fal- 
lout. In the first series 40 mg sample of natural 
uranium was irradiated in the form of aqueous 
uranil acetate VO,(C,H,O,), - 2 HO. The trai- 
ning reactor of the Institute of Nuclear Techni- 
ques at the Budapest Technical University 
produced a thermal neutron flux of 2,5: 10" 


n/cm’s (nominal performance: 10+ —0,4 
kW). The irradiation period was one hour. 
Enriched uranium was used in the same 
form. ~’Pu was applied as originally sealed in 
the Debrecen University of Natural Science. 
A dosimetric Si(Li) energy selective detec- 
tor was applied for the practically continuo- 
us detection of integral counts, and a Ge(Li) 
detector served for periodical control mea- 
surements. An automated data aquasition 
system was constructed for the measure- 
ments. Data were evaluated and stored by a 
microcomputer. An RS232 interface was 
applied for data transfer to a PC for off-line 
evaluation. The computer program included 
the following routines: measurement, disp- 





Fig. 3. Dose rate curves of different fission products as a 
function of age with different discrimination thresh- 
old settings 

laying for visual inspection, storage and 

transfer. 

4. Results and discussion 

The time dependence of the activity of 
individual decay products from the induced 
fission of “*U, *°U and *’Pu was examined 
with gamma-spectrometry. It was confirmed 
that sophisticated but unambiguos depen- 
dences existed between the intensity ratio of 
the full energy peaks and the age of the 
sample. Figure 1. shows the gamma spect- 
rum of a natural uranium sample (age: 23 
days) with full energy peaks of fission and 
activation products. Figure 2. shows several 
plots of different base line discrimination 
settings of integral counts taken with the 
dosimetric Si(Li) detector as a function of 
age, using the same natural uranium sample. 

The curves are characterized by the empi- 
rical power parameter n of the Way—Wigner 
equation (1). It is apparent that there is one 
common feature of the curves of different 
fission product mixtures, even though the 
discrimination threshold settings and the 
slopes are widely varied: there is a significant 
change in the slope value around the age of 
100 hours resulting in two different power 
parameters for the two regions. 

A detailed evaluation of the results was ac- 
complished by a computer program. Figure 3. 
shows the characteristic change in the decrease 
of dose rate as a function of time for different 
discrimination threshold settings. This genera- 
lized plot of the experimental data helps us 
select an appropriate threshold which results in 
a single optimal power parameter n characteri- 
zing the whole course of dose rate decrease 
independently from time. 

It is of course that the fission products 
from different origin gave different values 
for the power parameter n,,, and discrimina- 
tion threshold d; due to their different isoto- 
pic composition. The table below illustrates 
the average values: 








Research Notes 





Fission een cous Optimal power 
ont tion threshold ae 
d; (keV) = 
238y 60 -K2 
235y 70 ~ ti 
239>, 50 ~ Tt 


The statistical error of the power parameter 
was fluctuated between 7 and 13%. 

Our experiments proved that the iterative 
procedure using all measured does rate val- 
ues resulted in three parameters (the fic- 


titious age “t”, the power parameter “n” and 
the initial dose rate P, at the age of one hour) 
which describe sufficiently the time depen- 
dence of the dose rate. Hence the value of 
absorbed dose can be obtained with good 
accuracy not only for the actual period of 
the individual measurements but also for the 
whole experimental interval which is wide 
enough to meet practical needs. This new 
procedure was successfully applied to 
carry out the dose assessment of fission 
products of unknown composition even 


in case of a mixture of different original 
ages. 
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SUMMARY 

A mathematical model has been elabora- 
ted for determination of equilibrium shape 
and_ stress/deformation state of axial- 
symmetric membranes. The method can effi- 
ciently be applied to the construction of rub- 
ber products based on thin reinforced 
membranes. An example of the calculations 
ig given for air-springs. 


ANALYTICAL MODEL DESCRIBING 
EQUILIBRIUM OF MEMBRANE 


The force-equilibrium of thin axial- 


r bradial direction 


where: 

‘ denotes derivative with respect to the meri- 
dian arc 

p — internal pressure 

N — force per unit length 

mand t indices denote meridional and tange- 
tial directions respectively 

(See picture below) 

The principal stresses are functions of the 
principal deformations, i.e.: 


Ny = No(Ams Ap) and N, = N,(Amp Am) (3) 


deformed meridian curve 


(AR) undeformed state 


axial 


direction 





symmetric membrane is described by two 
equations: 

— normal direction: prr’ = a’rN,,+ a'r’ N, (1) 
~ meridional direction: Nr = (N,—N,,)r (2) 


oo a 
N, m~ ees Me eee At (4) 
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which yields 


where the A deformations are 


R= a+r A,=r/R (5) 


and 


( denotes derivative with respect to the 
undeformed meridian arc). The substituti- 
on of (4) and (5) into (1) and (2) results a 
system of differential equations of second 
order for the meridian curve of the free 
membrane surface at a given internal 
pressure. If the shape of the meridian cur- 
ve is defined by contact surface (armatu- 
re), the function of its meridian curve is 
to be substituted into the equations. In 
this case the pressure loading the memb- 
rane becomes variable. 


MATERIAL MODEL 
For the solution of the equations of equi- 

librium, the constitutive equations of the 

composite material must be explored. Basic 
assumptions: 

— The membrane consists of doubled fabric 
plies and rubber layers. 

— The directions of the cords are symmetric, 
consequently the principal axes of the ort- 
hotropic system always coincide with the 
meridional and tangential directions. 

— The membrane is deformed volume-cons- 
tantly (incompressibility). 

— The state of deromation is locally homo- 
geneous. 

— The stresses can be calculated by the volu- 
me-average of the stresses of the cord and 
rubber. 

— The cord is considered to be Hookean 
material. 

— The stresses of the rubber are calculated 
with the Mooney-Rivlin equation. 
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By these assumptions the stress-strain 
functions and their partial derivatives can be 
obtained in explicit form, so that they can be 
substituted into the equations of equili- 
brium. The whole system can then be solved 
by numerical methods. 


COMPUTER SIMULATION OF 
AIR-SPRINGS 

The computer program determines the eq- 
uilibrium shape of the membrane and cal- 
culates the principal stresses and strains al- 
ong the meridian curve at different loads. 
The calculation represents the iterative solu- 
tion of the boundary problem of the system 
of differential equations obtained from the 
combination of the equilibrium criteria and 
the material model. The following data are 
to be entered into the program: 


Material Young’s modulus of the 
characteristics: cord 
Number of cords per unit 
length 


Mooney-Rivlin’s __con- 
stants of rubber 
Thickness of the mem- 
brane 
Radius and length, angle 
of the cords 
Curve of the profile 
Fastening positions of 
the membrane 
Curve of the profile 
Built-in height 
Nominal pressure and 
full volume 

The solution of the system of differential 
equations is carried out by a powerful Run- 
ge-Kutta algorithm (error estimation, auto- 
matic step selection). The boundary pro- 
blems are solved iteratively. The curve of the 


Data of building 
drum: 
Armatures: 
(Piston, plate) 


Curing mould: 
Air-spring, 
design data: 


piston and curing mould is obtained by spli- 
ne-interpolation among the points recorded 
from their drawing. The iteration is accom- 
plished first at the design height and pressure 
of the air-spring. Subsequently the equili- 
brium of the membrane can calculated at 
arbitrary spring-travels by caryying out 
iterations to the thermodynamic (isothermal 
or adiabatic) equilibrium of the air closed by 
the air-spring. 

The results of the calculations give the 
equilibrium shape of the membrane, the 
pressure and load, and the stress/strain state 
of the cord and rubber along the profile of 
the membrane at different spring-travels. 

For the interpretation of the results a 
graphic post-processing computer program 
has been developed. 


EXPERIMENTAL VERIFICATION OF 
THE MODEL 

The material model has been verified by 
examination of cylindric membranes. 

The calculated and measured static 
spring-characteristics of hose-shaped air- 
springs have been compared (see Fig. 1). 


CONCLUSION 

An analytical mathamtical model has 
been elaborated for modelling fibre-reinfor- 
ced rubber membranes loaded by internal 
pressure. The shape and the stress/strain 
state of the membrane can be dtermined at 
complex mechanical and thermodynamic 
equilibria where the applicaiton of the finite- 
element method encounters difficulties. A 
good agreement between theoretical and ex- 
perimental data has been shown. The meth- 
od can efficiently be applied to the design 
and development of rubber products based 
on thin reinforced membranes. 


Fig. 1 Static characteristics of air-spring 
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Fig. 2 shows the equilibrium profile of the mem- 
brane as well as the strains of the cord and the 
principal strains of the rubber at upper, mid and 
lower position of the air-spring respecitvely. 


Fig. 2 Deformation and profile of air-spring 
membrane 
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THE FASCINATING WORLD OF CHEMICAL OSCILLATORS 


ENDRE KOROS 


Insitute of Inorganic and Analytical Chemistry, L. Eotvés University, Budapest 


THE START 

A landmark in my academic career was 
my arrival in Eugene, Oregon early 1970. 
I had come to Eugene because of my interest 
in Richard Noyes’ longstanding work on 
iodine-exchange kinetics. That was the time 
when in Eugene the germs of a new research 
direction became just discernible. For, a co- 
uple of weeks before my showing up in the 
laboratory Professor Noyes and his postdoc- 
toral associate, Richard Field took the initial 
steps in studying oscillating chemical reac- 
tions. 

When they had demonstrated an oscilla- 
ting reaction exhibiting dramatic periodic 
colour changes — that I had never seen before 
—and asked me on my willingness to join the 
team I immediately gave a positive answer. 
So the joint work with Professor Noyes and 
Dr. Field (now Head of the Chemistry De- 
partment at the University of Montana, 
Missoula) commenced. 

We set the aim to reveal the chemical 
mechanism of the Belousov—Zhabotinsky 
(BZ) oscillatory reaction: the catalytic oxi- 
dation and bromination of malonic acid by 
acidic bromate. Its overall stoichiometry can 
be approximated by the following reaction: 


2 BrO; +3 CH,(COOH)+ 
7 oak 
+2 H* ——+2 BrCH(COOH),+ 


+3CO,+4H,0 


When by December 1970 I returned to 
Budapest a mass of data accumulated, and 
work proceeded in Eugene and Budapest to 
extract a mechanism from them. This had 
been completed in early 1972 and we propo- 
sed and supported by means of a very detai- 
led kinetic and thermodynamic analysis, a 
complex mechanism for the oscillatory BZ 
reaction (1). 

The essence of the mechanism is that de- 
pending on the actual bromide ion concent- 
ration the reacting system can exist in one of 
the two kinetic states, and at a certain bro- 
mide ion concentration the one kinetic state 
switches to the other state. This switching on 
and off are repeated in time, and this can be 
monitored (e.g. by electrochemical and/or 
optical sensors) as a chemical oscillation. 
Temporal oscillations are observed during it 
in the concentration of various intermedia- 
tes and catalytic species (Fig. 1 b), c) d)) 


ICO] or [BrMA] or heat 


This mechanism (nowadays referred to as 
the FKN mechanism) was the first develo- 
ped and supported in such great detail for 
any oscillating chemical reaction and it cont- 
ributed greatly to the emergence of the study 
of oscillating chemical reactions as a major 
area of chemical research. 

In an unstirred BZ system, where also 
diffusion plays an important role, depending 
on the geometry of the reaction space ring- 
shaped oxidation zones of chemical activity 
develop (in a test tube) or chemical waves 
propagate (in a Petri dish), and in some cases 
mosaic or “pocky” patterns are discernible. 
If the waves are physically disrupted, spiral 
structures evolve, and in gels scroll waves 
form. On the surface of an ion-exchanger 
bead from a meandering center twisted oxi- 
dation zones move along from pole to pole. 

All the phenomena exhibited by a reacting 
BZ system have intrinsically one common: 
the chemical mechanism. 


HOW IT CONTINUED 
In Budapest all members of my small team 





time 


c) 


[BrO>°) 


time 


joined in to investigate oscillatory chemical 
reactions. During the early seventies with 
Miklos Orban and Zsuzsanna Nagy we ser- 
ved an experimental proof, using calorimet- 
ric method, that during chemical oscillation 
the rate of heat evolution was periodic (2) 
(see Fig. 1 a)) and by developing a polarog- 
raphic method for the determination of bro- 
momalonic acid (BrMA) (one of the major 
product of the BZ reaction) we could calcu- 
late the heat of the BZ reaction. 

A new concept — the activation energy of 
chemical oscillation — was introduced and 
the activation energies for a variety of oscil- 
latory systems reported (3). 

With the aim in mind to find the chemical 
preconditions for the onset of oscillation 
with Maria Burger we performed a detailed 
experimental investigation on the so-called 
preoscillatory period of the reaction (4). 

A major breakthrough was the discovery 
of a new class of chemical oscillators, those 
involving bromate ion and an aromatic (a 
phenol or aniline derivative), a catalyst, ho- 
wever, was not required (5, 6). This broad 
class of chemical oscillators (called uncataly- 
zed bromate oscillators) could also be in- 
terpreted in terms of the FKN mechanism 


(7). 





d) 


potential 
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During the late seventies and early eight- 
ies the control mechanism of the bromate 
oscillators was hotly debated. This promp- 
ted us to clarify the source of the control 
intermediate, the bromide ion (8) and in a 
review article we expounded how bromate 
oscillators are controlled (9). Based on our 
novel experimental results we had modified 
slightly the FKN mechanism and this kinetic 
model was studied by feature sensitivity 
analysis and the computed sensitivities 
allowed us to reveal the kinetic importance 
of the individual reactions. Further, the feat- 
ure sensitivities were interpreted by a logic- 
based programming language, MPROLOG 
(10). 

The thorough understanding of the dyn- 
amic behavior of chemical oscillators makes 
it necessary to investigate the influence of 
various perturbing agents, too. With this 
aim in mind we launched a research in the 
early eighties to study the effect of different 
perturbations. The team included Margit 
Varga and Laszlo Gyorgyi, and later Szilvia 
Muranyi and Krisztina Kurin joined us. We 
cooperated also with Peter Ruoff (Rogaland 
University, Stavanger, Norway) and Horst- 
Dieter Fo6rsterling (Philips Universitat, Mar- 
burg, BRD). 

In Figure 2 we show the perturbants we 
have been using in our experiments. They 
include: a) halide ions (Cl°, Br’, I) which 
interfere the redox processes; 5) in situ for- 
med reagents (H, OH radicals, the products 
of the radiolysis of water by Co-y rays); c) 
metal ions (Hg’*, TI°*, Ag” ) which either by 
complexation or precipitation bind the bro- 
mide ions, the control intermediate (11-15). 

Some selected experiments are shown on 
the following Figures. 

Figure 3. demonstrates the silver-ion- 
induced oscillations on an uncatalyzed bro- 
mate oscillator. It is well observable that a 
minor change in the silver ion concentration 
alters the dynamics of the system consider- 
ably [compare curve 5) with curve c)]. 

Figure 4. shows the effect of T?* on a 
catalyzed bromate oscillator. At low TI°** 
concentrations the frequency of oscillations 
decreases, at higher Tl’* concentrations the 
oscillation is quenched and increasing the 
TI?* concentration still further strongly 
damped oscillations are observable. This be- 
havior can be simulated by the Oregonator 
model developed by Field and Noyes (18). 

On Figure 5 we show the effect of chloride 
ions on an uncatalyzed bromate oscillator 
together with “the temporal sensitivity on 
perturbation” of the system. This latter 
means, that is well demonstrated on the fig- 
ure, that the time of addition of the pertur- 
bant is crucial on the further “fate” of the 
reacting system (16). 
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halide ions 


Cl Br i 


{| addition of Ag* 


potential of Pt electrode 


Through perturbation studies we learned 
more both about chemical control and 
mechanistic details. 


A LOOK INTO THE FUTURE 


Is there any connection between chemical 
and biological oscillators? Do researches on 
oscillatory chemical phenomena contribute 
to the understanding of the molecular basis 
of biooscillators? These question are often 
raised to those who are involved in studying 
oscillatory chemical reactions and look at 
structures developing in reacting chemical 
systems. 

Prior to answering the questions among 
others the conditions required for chemical 
oscillations have to be considered and the 
mechanistic models analyzed. Most of the 
oscillatory reactions need strongly acidic 
media and a strong oxidizing agent (e.g. 
BrO; , H,O,, ClO, ). So, the chemical con- 
ditions are far from those proper for biosys- 
tems. However, there are few, well-charac- 
terized oscillatory reactions, where mole- 
cular oxygen serves as an oxidant, respec- 
tively, where the pH of the solution is near 
physiological. In this respect pH oscillators 
coupled with redox reactions deserve special 
attention (17). 


irradiation 
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Bromate oscillators which are in the cen- 
tre of our interest as regards their chemical 
compositions are far from being biophylous. 
However, similarity has been found between 
the threshold of excitation in the Oregonator 
model (18), that has been derived from the 
FKN mechanism, and the _ threshold 
phenomenon in the Hodgkin—Huxley model 
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Time elapse between the start of the reaction and chloride addition 


At =10 sec 


that describes the propagation of an electric 
signal along the nerve axon. There is nothing 
unusual that models, constructed from 
chemical mechanisms that contain only the 
most essential reaction steps (e.g. autoca- 
talysis, feedback), can serve as models also 
for biological oscillators,be it an oscillator 
“operated” by a subcellular, a cellular or a 
more complex biological system. 

Another point worth mentioning is that 
one of the fundamental differences between 
a chemical and a biochemical system is that 
while a chemical system is driven toward 
thermodynamic equilibrium, a biological 
system tends to sustain an integrated equili- 
brium (homeostasis) for all processes occur- 
ring in it. The latter counteracts all changes 
in the internal environment and strives to 
stabilize the system. 

It is a widely accepted view that the fluc- 
tuation in biorhythms is a _ transient 
phenomenon that can be attributed to con- 
tinuous changes in the environment and the 
rhythms are stabilized when external distur- 
bences cease. Thorough examinations, how- 
ever, revealed that certain biorhythms (e.g. 
cardiac rhythms) can never attain a homeos- 
tatic state but exhibit chaotic behavior. 
Likely the nervous system is responsible for 
the chaotic behavior and this can be brought 
into connection with the fractal structure of 
neurons. 

Thus it is no wonder that chaotic systems 


seem to open a new frontier in science (19). 
In chemistry, chaos may appear in oscillat- 
ory systems and manifest itself as a state of 
irregular, unpredictable oscillations in a 
reaction undergoing periodic changes in the 
concentration of intermediates. It has been 
found that even in the well understood BZ 
reaction chemical chaos may show up if the 
reaction is run in a continuous-flow stirred 
tank reactor (CSTR). The possible sources 
of chaos in this reaction may be either in- 
complete mixing of the reagents in the CSTR 
or complexities in the kinetics of the reac- 
tion. The later source is of particular interest 
and deserves a thorough study to clarify all 
the essential points. This will be one of the 
problems we intend to examine in close 
cooperation with Professor Field’s group at 
Montana. 

Our other research topics still adhere to 
the chemistry of various oscillators: e.g. to 
their chemical mechanisms, to structure — 
reactivity relationships, etc. 

Each oscillatory chemical reaction ex- 
hibits a characteristic temporal ,,structure”’. 


The frequency and amplitude of oscillations, _ 


their change during the course of the reac- 
tion, sudden transitions from one potential 
domain to another one, the occurrence of a 
temporary non oscillatory period, conse- 
cutive oscillations, chaotic behavior, etc. all 
are essential sources of information. And 
almost all excitable and unstirred reacting 





systems show well discernible two- or three- 
dimensional structures. Concentric waves of 
chemical activity, a variety of spiral and 
mosaic patterns may appear for a shorter or 
longer period. 

Observing all these we may take Kepler’s 
side: 

Ubi materia ibi geometria. 
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TECHNICAL CHEMICAL SYSTEMS, 
THEIR MODELS AND CALCULATION 





Blickle, T., Gyenis, J. 


In the past twenty years research has been determined practice. Requirements from 
theory had to be established. After this a uniform theoretical system had to be elaborated, 
which was valid in general and suitable for the solution of various concrete tasks. 





1. The structure and the model of 
operational units 

A mathematical model suitable for the 
solution of the tasks had to be elaborated. 
This was structure-algebra. Its main point is 
that it characterizes the objects by their pro- 
perties as to various points of view. There is 
a property-class correspondent to each exa- 
mination view-point. Relationships are gi- 
ven between the properties, that is, whether 
two properties are allowed to exist whithin 
one object, or not. Taking these into consi- 
deration the structure-algebraic method es- 
tablishes maximum property-sets correspon- 
dent to the objects. 

This method was used for the description 
and examination of operational units. Pro- 
perty-classes of the operational units had to 
be determined. These are for example: 

a) operations (e.g. heat transfer, drying, 
chemical reaction, etc.) 

b) processes (e.g. fluidization, foam-column, 
mechanical mixing, etc.) 

c) modes of operation (e.g. batch-wise, ste- 
ady-state, recirculating, etc.) 

d) types of energy (e.g. mechanic, vibration, 
ultrasonic, etc.) 

e) apparatuses (e.g. cylindrical apparatuses, 
turbo mixing blades, sieve plates, etc.). 

Operational units are the ensembles of 
these properties. There are properties which 
can exist together: e.g. chemical reaction- 
fluidization, and there are some that can’t, 
e.g. dry material drying-foam-column. By 
solving these relationships the operational 
units can be established and those, which are 
suitable for the realization of a given opera- 
tion can be given. Thus, a variety is obtai- 
ned, but a quantitative model is necessary 
for the selection of the best and for the desc- 
ription of their operation [2, 30, 3, 13]. 

Gyenis examined the effect of mixing on 
the chilling of paraffins, and worked out a 
method for the measurement of the mixing 
coefficient [16]. This, however, could only be 
applied in case of diffusive mixing. Models in 
literature were altogether different from each 
other as to their form, depending on what 
type of mixing was in the operational unit. 
A general model was necessary. The first step 
was the uniform characterization of mixing. 
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Mixing entropy was defined by Toros [32], 
inhomogeneity by Lakatos [25]. Both were 
verified as monotonous functions of the mi- 
xing characteristics. Thus, there was a possi- 
bility for the comparison of systems with 
different types of mixing. Recirculational 
mixing can be modelled most easily. The 
question arose, what mistake was made if a 
system with a different type of mixing me- 
chanism was modelled by a recirculational 
system of the same mixing. According to 
Vajda’s examination, in many cases the dif- 
ference is within an error limit, allowed by 
practice [33]. Looking for an exact error 
limit Virag [35] found a general model for 
taking mixing into consideration: 


: d 
rG— vy) = [KE alOl- = dé (1) 


K(é, y) is a kernel function that depends on 
mixing. Halasz elaborated a general algo- 
rythm for the numerical solution of the in- 
tegral equation [24]. 
Al Saidy [1] experimentally determined 
the mixing kernel function of the liquid in 
liquid-gas systems. Explicite equation was 
given for the calculation of the kernel functi- 
on, and the rate of mixing was defined. 
The use of integral equations made the 
establishment of the models possible. The 
form of the K(é, y) kernel function is given 
by the type of mixing, its running by para- 
meters characterizing mixing. Then the at- 
tention could be turned to the q transforma- 
tion member. 
The first step was the algorythmic definiti- 
on of the properties and equations necessary 
for the description, as well as the form of the 
transformation member. 
Nagy examined liquid-gas reactions follo- 
wed by transfer [27]. He elaborated a general 
calculation method, the steps of which are: 
a) Determination of reaction equations for 
the boundary layer, their solution and, if 
necessary, the determination of the com- 
ponent flows on both sides of the boun- 
dary layer by an approximation method. 

b) Component flow expressions obtained as 
to the above are used in balance equati- 
ons written for the main quantities. 


Szabo [31] and Lakatos [4, 5] examined 
the non-catalytic particle-liquid surface re- 
actions. The essence of the general model 
elaborated: the various surface components 
are modelled by surface fractions as proper- 
ties. Their change in the function of time can 
be neglected as compared to the formation 
and reduction flows. Similarly to the liquid- 
gas reactions, in knowledge of the mecha- 
nism the kinetic equation, that is, the source 
members, can be determined algorythmi- 
cally. 

The basic equation describing continuous 
systems is the integral balance equation. In 
the same way, the general integrated popula- 
tion balance equation was developed for dis- 
persed systems, as well as its forms, which 
include the momentums related to size. The 
most important transformations were taken 
into consideration, such as 

transfer between particle-liquid 

dispersion transfer between phases 

cracking 

granulating. 

Beside transfer member known from lite- 
rature adequate transformation members 
were obtained in many cases by using experi- 
mental results. 

The model valid for dispersion transfer 
was verified at the wet scrubbing of gases [6]. 

The mixing of particles was studied in 
free-falling systems. 

Detailed experiments and theoretical in- 
vestigations were carried out to study the 
mixing processes in solid particle systems 
[17-21] using static mixer elements. 

Among these studies the mixing process 
during nonsteady state gravity flow of solid 
particle systems in static mixer tubes [22] was 
simulated. The particle velocities and the 
void fractions of the particle bed were calcu- 
lated in function of time and space. For 
these studies it was supposed that the star- 
ting times of the individual particles within 
the column of the bulk solids were not the 
same, because they may depend on the initial 
vertical positions. The movement starts at 
the lowermost particles and there is a time 
delay between the vertically adjacent partic- 
les. Therefore, the zone of the moving partic- 
les is gradualy spreading upwards. This sup- 
position was confirmed by porosity measu- 
rements showing that the void fraction of 
the particle bed increased during the flow. 
The time delay between the adjacent partic- 
les can be calculated by the following equa- 
tion: 


1/2 
g(1 i Efow) 


Due to the different initial position of the 
particles the state of the different zones of 











the particle bed, i.e. the velocity and porosity 
is not uniform in space and time. It causes 
differences in the intensity of mixing, i.e. in 
the frequency or probability of the particle 
interchanges between the adjacent zones of 
the particle bed. During the flow through a 
row of static mixer elements a part of the 
kinetic energy is dissipating. It was obtained, 
that the degree of the energy dissipation 
depends on the form and parameters of the 
mixer elements and on the state of the parti- 
cle bed. Because this energy dissipation may 
promote the mixing a correlation was sup- 
posed between the energy dissipation and 
the transition probabilities p,. j of the parti- 
cles: 


Di; = a4E+b (3) 


The asymmetries and non-uniformity of 
the concentration distribution measured by 
CHEN et al. [14] could be simulated by the 
applied method and it was stated, that meas- 
ured phenomena were the consequence of 
the non uniform mixing during the non 
steady-state particle flow. 

During other experimental studies carried 
out in large-scale bulk solids mixers it was 
observed that in case of identical mixing 
times and working conditions considerable 
deviations may occure in the spatial con- 
centration distribution. It was proved that 
these differences were mainly caused by the 
large-scale stochastic effects. These large- 
scale random effects may cause more signifi- 
cant concentration deviations than the 
stochastic nature of motin in the level of 
individual particles. Therefore the conven- 
tional stochastic models were not sufficient 
to discribe this type of mixing and to predict 
the expectable deviations in the concentra- 
tion distribution and degree of homogeneity. 

As a result of these studies [23] modified 
transition matrix was proposed whose ele- 
ments give the probability densities of the 
mass fraction transitions: 


Aula) -Sii(Q) + Sin@Qir) 
F(q) = fuldu) Qs) Sain) (4) 
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The first moment of an f, i(4;,) probability 
density gives the expected value of the mat- 
erial transition from section i to section j, 
and it corresponds to a p; elements of a 
transition matrix used conventionally: 


M 
E(q;) Ke .: ij, mj ° Fi Gii,mnj) = Pi (5) 
mj=0 

The variance of a fi{9) probability den- 
sity characterizing the randomness of the 
material transition from section i to section 





J corresponds to the second central moment: 


- - e (qi, mj — Eq >) Fil Qi, mj) (6) 


The average of the variances for all the 
Fi(43) probability densities, i.e. for all i, J 
combinations (where 1 Si< R and 1<j<R) 
can be used as a measure of randomness of 
the studied system: 


= | = 
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Equations were proposed to estimate the 
stochasticity of the studied system and to 
predict the possible states of the mixture 
including the expectable concentration dis- 
tributions and their probability densities. Si- 
mulations carried out on the basis of these 
equations showed that the ratio of the stoch- 
asticity and inhomogeneity of the system is 
nearly constant during the mixing process 
and this ratio characterized the examined 
mixing methods and mixer devices. 

Particle changing processes were exam- 
ined in detail. 

Certain special cases of particle liquid 
transfer — important in practice — were exam- 
ined in details and a general approximation 
method was elaborated, which simplifies the 
calculations. 

The population balance was solved for 
several cases [7, 8, 9] and the results were 
verified by measurement results [29] in cases 
of solution, crystallization and surface reac- 
tions. 

Calculation relationships of transfer fun- 
ctions are usually known from literature, 
there are, however, contradictory opinions 
and data on particle-liquid systems. The 
Froessling formula is usually accepted: 


Sh = 2+bSc™ Re®, (8) 


The determination of the slip Reynolds- 
number, that is, of the average slip velocity 
presents a serious problem. In literature va- 
rious velocities are substituted into the equa- 
tions, which are defined arbitrarily and sig- 
nificantly differ from the slip velocity. In 
most of the processes (foam-column, vibra- 
tion, pulsation, ultrasonic sound, bellshape) 
the liquid is in a pulsating motion around 
the particle. By solving the equation of parti- 
cle motion a relationship was derived to 
calculate the slip velocity [10]. 

The discrete change of the particles had to 
be examined separately. 

Grinding, rolling-bed granulation and, in 
many cases fluidizing granulation belong to 
this group. For grinding the following inte- 
gro-differential equation is accepted: 

2y 
K “oe +u “ + — = 


+ S(L)v— 
0,2 Oy at 


_and grinding 
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Lm 


" | S(Q)BC, L)v(C) dé = 0 (9) 


L 


Only a numerical solution of the equation 
is known. For granulation the model is even 
more complex. A general empirical descrip- 
tion model was elaborated. 

Let us transform the distribution function 
as follows 


VL, p)= V2(L, p) (10) 


where p is a parameter vector, z(L, p) the 
transformation function, V(z) is the in- 
dependent distribution function. Choosing a 
V(L, p) distribution function, and since 


2(,L, Pi) =2(\L, Pi) (11) 


the transformation function is determined. 
;L is the size-coordinate at the distribution 
related to the p, parameter vector. Using the 
transformation function the points of each 
distribution curve are transformed onto the 
V(L, p;) distribution curve, and then a V(z) 
function is interpolated onto this series of 
points. 
The Th distribution 


= tanh"fat+b- Lp (12) 


was found to be very suitable, thus, it was 
examined in details. _ 

The calculation of the momentums was 
examined in details, as well. Eq. 12. was 
transformed 


L-L|’ 
V = tanh™ | a rot (13) 
Q 


where 


@= M,-M; (14) 


M; = n-m{z'x 


0 
x z"~!tanh™~'2"(1 — tanh?!z") dz 


A method was elaborated for the deter- 
mination of m, n, L, 9 from simulated and 
measured data. In the followings the results 
are shown for batch-wise systems: 


Grinding of m=0,67n=1 M,_L 
quartz-sand 0 i 0 
[34] time-function 


o depends on 
the revolution 
number of the 
grinder, L on 
the size of the 


Direct partic m=1 n=2 


cle formation 


gap 
batch-wise m=2 n=1 L-L, ms a 
fluidizing gra- 0 ii ai 
nulation L_time-func- 


tion 


73 








Research Notes 





n=1,5Q@ approxim- 
ately constant; 
K_ time-func- 
tion 


Rolling-bed m=2 
granulation 
[11] 


Let us introduce the following symbol: 


L-L\" 
Q = m+e(=*) (15) 
Q 
According to Eq. 7.: 
1 
v"=tanh Q (16) 


About 750 measured and simulated points 
of the above demostrated systems, as well as 
the tanh 2 curve are shown in Figure 1. 

For the processes a general method was 
developed for modelling. 

The steps of setting the model up: 
properties to be modelled 
transformation member 
equilibrium relationship 
transfer function 
mixing kernel function. 

A relationship can be given between the 
operational unit and the “properties” of the 
model, thus, the structure-algebraic method 
is suitable to order its model to a given 
operational unit. 

This method was used by 

Nemeth for geyser-type adsorption [4] 

Mohos for confectionery operations [5] 

several colleagues for heat and mass trans- 

fer operations 

Halasz for continuous furnaces [24]. 


2. The models and the construction 
of complex systems 

After the models of operational units the 
modelling of complex — technological — sys- 
tems became possible. Since the generally 
known methods become very difficult after 
several recirculations and feed-back, a meth- 
od was elaborated which differs from these. 
Near the-operating points the complex sys- 
tem was modelled by a linear equation sys- 
tem, which consist of the conservation equa- 
tions and of the linear transformation equa- 
tions: 
Wp Wy 


_ tee (17) 


Wy We 

Near the operating point the w, equili- 
brium is approximated by a linear equation. 
When simulating a complex system the start- 
ing point is a known - or estimated — operat- 
ing point. The parameters slightly changed, 
using the g and w, values of the operating 
point the linear equation system can be sol- 
ved, the characteristics and, in knowledge of 
these the new g and w, values can be calculated 
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Fig. 1. 


and thus, it can be continued. By supplying 
the modelling formulae (conservation, 
stoichiometry, etc.), in knowledge of the 
connection matrix of the flow-diagram this 
method makes it possible for the algorythm 
to produce the model, then carry out the 
calculation. The method was applied at the 
Ion-exchanging Division of the Mecsek Ore- 
Mines as well as for modelling the potass- 
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a,b . parameters of Eqn. (?) 
E(q;;) * expected value of a qj, Mass fraction transition 


from section i to section j 
AE energy dissipation within the mixing section 
probability density of the possible mass fraction 
transitions from section i to section j 
F(q) proposed modified transition matrix 


2g gravity acceleration 

K kernel function 

L average particle diameter 

mM, m-th mass fraction intervals arriving to the j-th 
mixing section 

M number of the considered mass fraction intervals 
within the total possible mass transition range 

a parameters of the process 

Pi; probability of the particle transition from section 
i to section j 

q source member 

qj transferred mass fraction from the total mass of 


section i to section j during a predetermined 
mixing step, random variable 
R total number of the considered mixing sections 


Re., slip Reynolds number 

S.. variance of the mass fraction transitions from 
qW section i to section j 

Pad mean variance of the mass fraction transitions 


Sc Schmidt number 
Sh Sherwood number 


t time 

At time delay between the starting times of two adja- 
cent particle layers 

u linear velocity 


wW(L) volume density function 


V(L) volume distribution function 

w process property 

Wp process property at the inlet 

Wy process property at the outlet 
We equilibrium value 

y length coordinate 

€packed particle porosity in packed state 
Chow particle porosity in dense flow 


Q range of distribution 
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MODERN TOOLS 
FOR THE DEVELOPMENT OF 
SCIENCE AND TECHNOLOGY 


— Activities of the Institute of 
Isotopes of 


the Hungarian 
Academy of Sciences — 
P. Tétényi 





The Institute of Isotopes embodies a 
unique kind of research organization 
among the Hungarian research 
institutions, particularly in the network of 
the Academy of Sciences. This unique 
character is due to the  Institute’s 
multidisciplinarity of research fields and 
the presence of a variety of different 
levels of activity (basic and applied 
research, technological develpoment and 
production). 

The Institute was founded in 1959 
with the basic objective of promoting the 
application of radioisotopes and of 
supplying radioactive materials to 
interested consumers. Since then, the 
Institute has become a major producer of 
radioactive isotopes and labelled com- 
pounds and it has greatly developed the 
methods of their production and 
application in medical and technological 
research. These activities have required 
the employment of a large number of 
highly qualified specialist, who have 
become increasingly involved in the 
solution of scientific problems raised by 
the advancement of production and 
application methods. On the other 
hand the radiation and the methods of 
application of: radioisotopes have 
represented a powerful tool for research 
in physical chemistry and other fields. 
Due to these factors the Institute has 
become a research and development 
centre. At present the Institute has a staff 
of 400 including 155 graduated 
specialists, 66 of them with academic 
degrees. 

The main 
activity are: 

— nuclear physics; 

— material sciences (e.g. solid state re- 
search, photoacoustics, structure of 
chemical compounds, etc); 

— surface chemistry and catalysis; 


directions of research 


— process-research (radiation 
induced chemical processes, 
technological processes, diffusion of 


substances in natural environment); 

— immunoanalytical methods. 

The research activity in directions men- 
tioned above is connected with basic 
scientific problems, development of 
methods and with solution of practical 


problems, too. Besides these activities, 
methods of safe handling of radioactive 
materials, methods of checking and 
controlling of nuclear installations are 
developed as well. 

A brief communication on_ the 
Institute’s activities cannot give a 
detailed, inventory-like description of all 
fields, it seems preferable to select only a 
few topics for characterizing this 
many-sided activity. 


Nuclear Physics 


The investigation of nuclear reactions 
induced by isotopic y-ray sources 
represents a specific research direction 
developed in the Institute. Professor 
Veres was one of the first scientist who 


demonstrated experimentally the 
production of nucleic isomers by- 
excitation with natural y-rays_ of 


60-Cobalt (1). Veres and his colleages 
determined the metastable energetic 
levels and the cross section values of the 
reactions for a large number of nuclides, 
Ce TP Se, 79"Br, 107; era 
19 Cd; 115™n,: 197"Au etc.) The 
results of | research—besides their 
theoretical significance—were applied 
for practical problems, too: the presence 
of some elements, and their quantity can 
be determined by reaction (3). As a 
reverse application, the radioactivity of 
radiation sources can be measured, and 
the content of radioactive materials can 
be determined from the activity of y-’ 
isomers induced by them. This method 
can be  used—among  others—for 
determining the burn-up level of used 
fuel elements, which is a practical task 
for reactor technology and __ for 
safequarding of nuclear materials in 
accordance with the Non-Proliferation 


Treaty (4). 
Another achievement especially worth 
mentioning was the recently 


demonstrated magic feature of the 
96Zr-nucleus (5). Magic character of the 
96Zr-nucleus due to double  subshell 
closure has been demonstrated. The 
accompanying shape coexistence and the 
largest observed octupole vibrational 
collectivity have also been found to be 
important features of this nucleus. 


Solid State Research 


The investigation of 
thermoluminescent materials (TL) is a 
good example of common approach to 
practical and _ theoretical problems, 
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characteristic of this institute. These 
materials serve as dosimeters for precise 
measurement of irradiation. The sources 
of thermoluminescent flashes represent at 
the same time an extremely interesting 
problem for solid state science. 
Investigating the system of 
LiF-monocrystals with dotted amounts of 
Mg and Ti and Al,O,/Mg, Y ceramics the 
research group of the Institute discovered 
and characterized the role of different 
defects, charge-traps and impurities in 
flashes of different intensities, different 
adsorption bands and followed the 
kinetics of decay of different peaks (6). 
The results were applied in development 
of TL-dosimeters, too: it was stated that 
detectors for different dose-ranges can be 
produced by strictly regulated 
concentrations of impurities. 

Another investigations combinig the 
research of physical chemistry of Ti/Mo, 
Mo/V oxides and the chemistry of 
technetium have led at the construction 
of 99™"-Tc generators widely used in 
medical diagnostics. As a consequence of 
its short time of decay Tc should be pro- 
duced ’’on the spot’? where it will be 
used immediately. This is solved by 
generators. 99™-technetium is a daughter 
element of ”Mo produced by neutron 
irradiation of molybdenum. One of the 
main problems was to find conditions in 
wich the diffusion of Tc concentrated. in 
the pores of molybdena becomes 
facilitated and the separation § of 
radioactive technetium is possible. On 
the basis of this research several 
inventions have been made and 99™Tc 
generators SICCATEC and SUBLITECH 
have been developed (7). 





SUBLITECH 


wees Sf LeeToess 
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Radiation Chemistry 


The Institute operates a large 60 Co 
radiation facility for practical purposes 
(sterilization and _ other irradiation 
services). On the basis of this experience 
a number of large radiation sources were 
planned, constructed and installed in 
Hungary and some - are under 
construction for foreign countries, too. 
The operation of large sources was 
connected with research on _ their 
dosimetry. Several international training 
courses on handling and dosimery of 
large radiation sources—organized by 
the International Atomic Energy Agency 
(I[AEA)—were held in the Institute. 





76 





Very active research was performed in 


radiation chemistry, too. This was 
orientated traditionally to  y-radiation 
induced transformations of 


hydrocarbons. Prof. Féldiak, Wojndrovits 
and others found (8,9) that the structure 
of the originally irradiated hydrocarbon 
plays a decisive role in the direction of 
its radiolytic transformation in spite of 
the fact that the energy of the radiation 
(aB and y-rays) was 6—7 orders of 
magnitude higher than the bond strength 
values in hydrocarbons. The decisive role 
of the original hydrocarbon was proved 
for more than 120 compounds. It can be 
mentionned e.g. that the higher strain in 
cycloalkanes_ results in an_ easier 
decomposition: or that there exists a 
competition between C-C bond cleavage 
in the case of decomposition of 
alkyl-cycloalkanes and _  alkyl-aromatic 
compounds. It was found, that order of 
carbon atoms in hydrocarbons is decisive 
for the reactivity in these 
transformations. 

For this research a linear accelerator 
was installed enabling pulse-radiolysis 


experiments. This made possible to 
follow the physical steps of great 
velocity (in the order of 10°sec) 


preceding the chemical process. It was 
found that at comparatively low linear 
energy transfer (LET) values_ the 
processes take place in the bulk, while at 
high LET-values the processes taking 
place in the track-collision of excited 
molecules and ions are decisive for the 
competitive reactions. 


Catalysis and surface chemistry 


Besides radiation induced chemical 
processes, the investigation of catalytic 
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processes occupies a substantial place in 
research, carried out in the Institute by 
professors Guczi, Paal, Tétényi and 
others. Traditionally, the metal catalyzed 
reactions were subject to investigations. 
The mechanism of _ hydrocarbon 
conversion, dehydrogenation of 
cyclohexane (10), dehydrocyclization 
(11), isomerization (12), 
hydrogen-deuterium exchange (13, 14) 
and hydrogenolysis (15) were cleared up 
with the aid of labelled compounds. The 
role of adsorption, carbon deposites, the 
structure of compounds and catalytic 
surface were studied. Recently highly 
dispersed metallic systems on supports 
cluster-catalysis, the variety of promotor 
effects in CO+H, and CH,OH reactions 
(16) have benn investigated. 


As a conclusion of these studies the 
concept of catalytic system was devel- 
oped and demonstrated. The basic idea 
was that the catalytic surface and the 
molecules participating in the reaction 
produce jointly the catalytically active 
sites during the reaction. A large variety 
of facts prove this concept as e.g. the 
equal catalytic activity of metals and 
their oxides, the multifold role of 
hydrogen in catalytic transformations, 
the existence of H-Metal, C-Metal, and 
H-Metal-C sites, the specific role of 
phase-frontiers, metallic clusters, the 
effect of small doses of H,S on the 
selectivity and reactivity of mixed 
catalysts in hdrodesulfurization and other 
catalytic reactions. 

These studies are connected with 
surface chemistry investigations with the 
aid of XPS, _ electron-microscopy, 
IR-spectrocopy. Particularly by means of 
IR spectroscopy the decomposition of 
Ru, Fe, Re carbonyls on alumina was 
studied and the valency of the formed 
metal atoms was stated by 
XPS-spectroscopy (17, 18). The 
adsorption of CO, alcohols and 
hydrocarbons was. studied by MIR 
spectorscopy and the structure of the 


corresponding adsorbed species was 
stated (19, 20). 

Theoretic, quantum-chemical 
calculations (21) and _ the — direct 
determination in far IR __ region 


of=C=Pt,=C=(Pt), and C-Pt* frequencies 
of bonds formed due to the adsorption of 
CO on Pt/Al,O, (22) should be 
mentioned as a newest achievement of 
professor Mink’s group, investigating the 
structure of adsorbed compounds. 


Some environmental problems 


An increasing part of research is 
devoted to environmental problems. 
Catalytic reactions of NO and _ total 
combustion of organic solvents are 
investigated. The emission and extension 
of tritium and radioactive carbon form 





Paks-NPP were studied. It should be 
mentioned as an important result that 
95% of the evolved radiocarbon was in 
the form of hydrocarbon and only 5% in 
CO, (23, 24). This is very important for 
evaluating the consequences’ of 
radiocarbon emission as hydrocarbons do 
not take part in the food-chain. 
Radioisotopes are used also as tracers for 
migration of poisonous _ industrial 
residues in the ground. 


Production 


The Institute produces a large scale of 
isotopic radiotion sources, isotope 


generators, radioactive isotopic (organic 
compounds, 
(RIA) and 


and inorganic) 
radioimmunoassay 


sources were developed and included in 
the list of the products. It is obvious that 
this development is based on an 
extensive product-focused radiochemical 
and immunoanalytical research. 


Services 


The Institute provides services 
connected with radiation technology and 
isotope techniques for _ different 
institutions and firms. As it was 
mentioned, the Institute constructs and 
installs large radiation sources, provides 
irradiation services, mounts isotopic 
thickness level and density gaugers, 
Carries Out isotopic tracer experiments for 
studying technological processes, 
effectivity of gas filters, constructs 





fluoroimmunoassay (FIA) kits, 
non-radioactive substances for diagnosis. 
Sales are carried out by the Institute’s 
daughter-Company IZINTA. The 
products are used partly in Hungary and 
partly exported to more than 20 
countries. The nucleotides labelled with 
radiosulfur and radiophosphorus, the 
family of _ prostaglandine-kits for 
diagnostic purposes and the generators of 
99"™Tc, as specialities of the Institute 
should especially be mentioned. The 
volume of this activity can be 
characterized by the number. of 
shipments: 8000, and the value of sales: 


approcimately 120 million Ft/year(2 
million US $). 
As the diagnostic methods are 


developing quickly, the Institute has had 
to pay special attention to R and D 
activity. For characterizing this, it should 
be mentioned that during the last 5 years 
70 new radioactive compounds, more 
than a dozen in vitro, 4 in vivo RIA kits, 
6 FIA kits, and 10 sealed radioactive 


for nuclear 
services in 
level 


equipment 
provides 
and medium 


special 
measurements, 

handling low 
radioactive wastes. 


International cooperation 


The Institute is an active member of 
the international scientific and technical 
community. It takes part in several NSF 
(US) projects, in cooperative projects 
with CNRS (France) JSPS (Japan), fulfils 
projects in the framework of research 
contracts with the I[AFBA, and participates 
in international comparative meas- 
urements organized by the Agency. Staff 
members are often invited to perform 
research in institutes and universities of 
France, Germany, US, etc, and to serve 
as experts of the IAEA in developing 
countries. 

During the last five years the members 
of the Institute’s staff published 260 
papers in foreing journals and presented 
130 contributions at international 
conferences. The number of patents 
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SOME FACTS AND FIGURES 

ON THE PUBLICATION PERFORMANCE 
AND CITATION IMPACT 

OF HUNGARIAN BASIC RESEARCH 

IN CHEMISTRY, 1981—1985 


granted to the Institute was more than 20. 
4 postgraduate and 7 undergraduate 
students from abroad made their theses 
or diploma-work in this Institute. 

Staff members of the Institute take part 
in the Editorial Boards of more than 15 
international journals. 


Organization 

The Institute’s activity is concentrated in 5 laboratories: 
Surface Chemistry and Catalysis 

Sc. Director: Prof. L. Guczi; 

Biomedical Diagnostics 

Sc. Director: Dr. L. Zsinka; 

Radiation Research 

Sc. Director Prof. A. Veres; 

Radiation Safety 

Sc. Director: Prof. G. Féldiak; 

Radiation Technology 

Techn. Director: Eng. V. Stenger. 

The Director General of the Institute is G. Féldiak 

The Institute has a Research Council of 15 staff members, 
chaired by Prof. P. Tétényi, full member of the Hungarian 
Academy of Sciences. 
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data on the 
publication performance and _ citation 
impact of Hungarian basic research in 
chemistry during the 1981—85 period 
and relies heavily on the methodology 
and results discussed in detail in some of 


This paper reports 


our previous publications'®. The 
assessment of the state of health of basic 
research in different countries and in 
many science fields and subfields has 
been the object of a series of studies the 
last few years®. Perhaps the best known 
of this ones is the biennially published 
‘Science and Engineering Indicators’’ 
volumes designed ‘‘to provide a broad 
based quantitative information about 
U.S. science and engineering research... 
in a global context to be used by public 
and private policymakers in _ their 


decisions about these activities’’’. 


Data sources and processing 


The Science Citation Index (SCI®) 
database (on magnetic tapes) of the 
Institute for Scientific Information (ISD, 
Philadelphia, was used as a source of 
raw data. The procedure for cleaning and 
refining the data up to __ the 
‘‘Scientometric Datafiles’’ database of 
the ISSRUhas~ ‘been ‘~ described 
previously'’. For this analysis, both the 
number of publications and the number 
of citations have been considered for a 
cumulative five year period, 
1981—1985. Thus the effective citation 
period varies from zero to five years. 


8. Activity index (AI)° is defined as 


Methodology 


The following scientometric 
indicators'> were computed from the 
database: 

1. Number of publications; 

2. World share of kpublications (%); 

3. Number of citations; 

4. World share of citations (7%); 

5. Expected citation rate per publication. 
The mean citation rate per paper 
published in the period 1981—85 was 
calculated for each chemistry journal. 
The product of the number of papers in 
chemistry from a given country and the 
mean citation rate was then calculated 
for each journal, and the results were 
summed. 

6. Observed citation rate per publication. 
The mean number of citations recorded 
in the database between 1981 and 1985 
to the chemistry papers published in that 
period were counted for each country. 

7. Relative citation rate (RCR)'*, the 
ratio of observed to expected citations. 
This indicator assesses the relative 
contribution of scientists from a 
particular country to the average citation 
rate (citation impact) of the journals in 
which they publish. The relative citation 
rate has a value of unity if the 
publications in question are cited at the 
average rate, values between zero and 
one indicate a  lower-than-average 
citation rate, 

and values greater than one indicate 
that the chemistry papers of the given 

country have a greater citation impact 
than the average for the respective 

chemistry journals. In other words, 
when applied to the assessment of 
national perormance, this indicator 
measures each country’s contribution 
relative to the mean citation impacts of 
the chemistry publication channels 
(journals) they use. 


the contry’s share in world’s publication output in chemistry 
~ the contry’s share in world’s publication output in all science fields 


or equivalently, 


chemistry’s share in the country’s publication output 
~ the country’s share in world’s publication output in all science fields 
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AI = 1 indicates that the country’s 
research efforts in chemistry corresponds 
precisely to the world average; AI >1 
reflects higher-than-average, AI < 1 
lower-than-average effort dedicated to 
chemistry research. It should be kept in 


mind that no country can show high AI’s 
in all science fields. The definition 
makes clear that the average of the AI’s 
over the different fields must be equal to 
one for each single country. 


9. Attractivity Index (AAI) is defined as 


the country’s share in citation attracted by publications in the given field 


eee?’ ae cavXCl 
the country’s share in citations attracted by publications in al science fields 


or, equivalently, 


the given field’s share in citations attracted by the country’s publications 


~ the given field’s share in citations attracted by all publications of the world 


Attractivity indices in this study are 
based on citation counts during 
1981—1985 to papers published in the 
1981—85 period. 

AAI characterizes the relative impact 
of a country’s publications in a given 
subject field as reflected in the citations 
they attract. 

AAI=1 indicates that the country’s 


citation impact in the given field 
corresponds precisely to the world 
average; AAD 1 reflects 
higher-than-average; AAI<]1 


lower-than-average impact. 

It follows from the definition that any 
country can have high AAI’s in some 
fields only at the expense of having 
lower values in others. 


Results and discussion 


The results are presented in tables 
1—8. In spite of the fact that the findigs 
are self ecplanatory, a few comments are 
in order. We might note that Hungary 
occupies position 41th in the world GNP? 
list. On the other hand its rank on the 
world list of publication productivity in 
science’ is 26. When comparing these 
ranks to Hungary’s 17th position in its 
output in chemistry (Table 1) it can be 
stated that chemistry research in this 
country exceeds its share expected from 
its economic situation, moreover, 
Hungarian chemistry has a publication 
output which considerably surpasses its 
average output in all fields of sciences. 
This is also reflected in the high activity 
(2.01) and attractivity (2.34) indicators 
of Hungarian’ basic_ research in 
chemistry. 

As the publication output in the 
subfields of chemistry are concerned the 
situation is a follows (tables 2—8). 
Organic chemistry: Hungary ranks: 15th 
Analitical chemistry: Hungary ranks: 16th 
Inorganic and nuclear chemistry:Hungary ranks:17th 


Physical chemistry: Hungary ranks: 19th 
Chemical engineering: Hungary ranks: 21nd 
Polymer science: Hungary ranks: 22nd 
Electrochemistry: Hungary ranks: 23nd 


and these ranks are still better than its 
position based on its GNP or its 
publication productivity in all fields of 
science. It is also remarkable that AI and 
AAI values of Hungary in all considered 


subfields of chemistry are higher than 
1.0. 

When considering the indicators of 
quality or impact (RCR) MHungary’s 
values are as follows: 


RCR 
Chemistry: 0.87 
Polymer science: 1.05 
Physical chemistry: 0.98 
Chemical engineering: 0.94 
Organic chemistry: 0.82 
Analitycal chemistry: 0.74 
Inorganic and nuclear chemistry: 0,74 
Electrochemistry: 0.54 
Table 1° 


As visible, the relative impact values 
of Hungarian research in polymer 
science and physical chemistry are 
remarkable. In physical chemistry for 
example, these values position 
Hungarian research slightly above e.g. 
the USSR, Japan, France, Italy, Israel, 
Norway, and Belgium. 

Finally, we would like to emphasize 
that the rankings in tables 1—8 refer 
only to the period 1981—1985 and 
should be treated with the caution due to 
such types of data. Other time periods or 
other types of indicators would perhaps 
yield different results. 
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POLICHEM American—Hungarian Co. Ltd. 
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Wholesale trade of chemicals together 

with independent export-import activiti- 

es in the following fields: 

@ basic materials in the chemical 
industry 

@ basic and auxiliary materials in the 
plastic industriy 

® additives in the food industry 

@® anticorrosive materials 

@ glues 

@ paints 

® galvanotechnical materials 

@ auxiliary materials in the rubber 
industry 

® household-chemical articles machines 
and equipment in plastic processing. 


POLICHEM KFT. Budapest, 1054, Kozma Ferenc utca 3. 
Telephone: 132-5380 @ Telex:22-6188 @ Telefax: 111-5425 
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REANAL 


FACTORY 


OF LABORATORY CHEMICALS 


REANAL was founded in 1930. In the first 
decade of its existence, the company mostly 
produced primary materials for the 
pharmaceutical industry and a few medicinal 
drugs. 

Laboratory chemicals were added to our 
range in 1954, and they soon became the 
company’s chief line of production. 
Recognising the rapid advances in biology. 
In particular molecular biology, REANAL 
later focussed its efforts on a broad range of 
biochemical products, now the company’s 
priority line within the field of laboratory 
chemicals. As a result of all this, our present 
assortment is a multiple of the 150-or-so 
chemcials we once produced, and the 
composition of our range has also changed a 
great deal. 

Our products are mainly used _ in 
biochemistry, medical research, analytical 
and preparative chemistry as well as a 
number of other fields of application. 


Main groups of products: 
Laboratory chemicals and biochemicals: 


Amino acides and amino acid derivatives 

Antibiotics 

Biologically active peptides 

Buffers 

Carbohydrates and their derivatives 

Crown compounds | 

Dyes and indicators 

Enzymes, Immobillsed enzymes 

Enzyme substrates ; 

Intermediates for synthesis of 
oligodeoxynucleotides 

Nucleotides and polynucleotides 

Proteins, activators and Inhibitors 

Gel electrophoresis and their chemical kits 


Biotechnical products: 


Restriction endonucleases 

Solid phase biochemieals-biospecific 
sorbents 

Spin labels/free radical 


Diagnostics: 


Clinical-chemical tests 
Haemostasis tests 


Agrochemical products: 


Rodenticides 
Freed additives-Vit.U. 
Plant growth regulators 


Photochemicals in a cooperation with 
TETENAL: 


Colour and black and white film and paper 
developers 

X-ray film developers and fixers 

Typographial processing kits 


Disinfectants: 


Hand disinfectants 

Skin disinfectants 
Instruments disinfectants 
Surface disinfectants 
Water disinfectants 


Products for human and veterinary 
medical use: 


CnRH superactiv analogs 

Antirheumatic cream 

Alcohol detecting indicator tubes 

REERGIN-regenarative medicative 
preparation 


Cosmetics 


We are at your service with further 
information. 


REANAL 
Chemicals 
Budapest 
Telepes u. 53. 

H—1147. 

Fax: 252-1335, 252-1483 
Phone: (361) 251-3999 
Telex: 22-4493, 22-3599 


Factory of Laboratory 











Research work for the vegetable-oil 


industry in Hungary 


The Vegetable-oils and Detergents Research Institute 
has been functioning since 1964 within the framework of 
the Vegetable-oil Processing and Detergent Producing 
Company, in addition to the 6 factories of the company, 
as the seventh independent unit. 

Briefly, it should be stated about the company, that, 
according to the list published in September 1990, 
among the 100 largest Hungarian industrial enterprises 
it was, according to the number of employees in 43rd, 
concerning net sales in 9th, and based on capitalistic 
export in 7th place. In the seventies it has doubled the 
seed-processing capacity from its own resources, by 
erecting a new, still modern factory in Martfd. In the late 
eighties it modernized seed-processing of the five old” 
factories on World Bank credit with world-standard 
equipments, thereby providing the facilities for the 
home processing of 1 million tons of seeds for the 
production of such products quoted on the Exchange 
(sunflower- and rape-oil), which can be sold on the 
world market in any quantities. Besides, by increasing 
the production of cooking-oil and margarine it provided 
home customers with these products (consumption of 
vegetable fats increased from 2 kg/head to 11 
kg/head/year in 20 years), and provided almost 40 per 
cent of the home detergent market with modern 
detergents. 

In the next section | would like to briefly demonstrate 
those fields, by emphasizing only the most significant 
ones, where the research workers—in close 
co-operation with production experts—contributed to 
the dynamic progress of the company. 

— Development of sunflower- and rape growing for 
increasing capacity in order to ensure the oil-seed 
quantity of the national crop. These activities comprise 
mainly the organizing of research work, the 
co-ordination of type-experiments and _ that. of 
large-scale agrotechnical experiments, moreover the 
summarizing and analysing of results, including 
publication in the circle of growers. 

Practical utilization of experiences: inclusion of new 
hybrids of good productivity into growing, as a result of 
applying more advanced agricultural technologies, for 
many years the average yield of sunflower is around 2 
tons/ha, in the vicinity of world standard. Instead of the 
rape varieties of low erucic acid content introduced in 
the seventies, since 1988 the ‘00’ types of low erucic acid 
and glycosinolate content are grown. It was a proof of 
the successful preparation of change in type, that even 
in the first year 90 per cent of the crop has already 
shown the characteristics of the seed-grain. The 2 
tons/ha average yield of rape is a significant growth, but 
unfortunately it is still far from world standard. 

—In the area of production- and _ product 
development concerning vegetable oils and products 
based on these we cooperated in the preparation of 
modernizing the seed processing plants; by developing 
one section of the technology in the establishment of a 
new cooking-oil plant, applying highly efficient slime 
preventing and physical refining; in the realization of 
margarine production in cup-type make-up; in the 
introduction of a margarine with reduced fat content, in 
Ast a optimalization of the new-type rape seed 
and oil. 

—In the field of production- 
development of household-chemical 


and _ product 


products we. 





co-operated in the’ establishment of a new, 
computer-controlled washing powder plant operating 
with a cold spray drying technology. Based on our 
propositions the company introduced into the market 
the first washing-powder of reduced phosphate content, 
harmless to the environment (OZON) in Hungary, 
dish-washing and_ rinsing concentrates with 
double-action ingredient content, and new, low-energy 
general washing-powders. 

— Development of analytical methods, quality 
assurance.Owing to the high-standard supplying of the 
home market and to the assurance of complaint-free 
export, this field has always been of specific importance 
in the past two decades. With the procurement of 
modern instruments we have achieved, that today we 
apply analytical methods of world standard in the 
research work as well as in the qualification of vegetable 
oils, oil-seeds, groats and detergents. 

Our work is promoted by personally taking part in the 
work of 

— IUPAC Fats and Oils Work Committee, —ISO 
Tc.34/Sc.2. Oil-seeds and Groats Work Committee, 

—ISO Tc.34/Sc.11. Vegetable Oils and Fats Work 
Committee, 
and having taken part, while functioning, in the 

— FAO/WHO Codex Alimentarius Commission, 
Cooking Fats and Oils Work Committee. 

This participation means not only the gaining of 
personal experience and information opportunity, but 
also that we collaborate year by year in such 
comprehensive tests, which aim at the development of 
methods important to us. This is also extremely useful 
for that reason, that the results also qualify the work of 
the colleagues. Based on the experiences of such 
comprehensive tests | would be ready to calmly sign 
letters of certifying quality for anybody at home and 
abroad, undertaking even a possible dispute, as | am 
convinced of the authenticity of the work of my 
colleagues. 

The other sphere is, where this international work 
helped a lot, the standardization. For two decades we 
have prepared every new Standard on the basis of 
international practice and International Standards, 
method recommendations, respectively, as _ the 
Standard Basis of the Vegetable-oil Industry. Therefore 
it would not cause any problem to adjust ourselves to 
the EC, as we also used predominantly those methods 
up to now, that is, only the Standards must be redrafted 
according to IOS, as far as we are concerned, the 
essence will not change. 

It means the practical utilization of research activities 
carried out in order to improve quality control, that in 
addition to the Central Quality Control Division in close 
co-operation with researchers within the Institute, the 
laboratory of each factory is provided with the necessary 
instruments. 

In this way, in addition to qualification with traditional 
analytical processes, it was possible to introduce in the 
seventies the pre-acceptance erucic acid determination 
in rape-seed by GK-analysis, in the middle eighties the 
acceptance of sunflower-seed according to oil content 
(NMR-analysis), the checking of miscellaneousness in 
oil-lots by the fatty acid composition, the fast 
qualification of feeder groats for protein contents, the 
in-line process control of margarine with NMR. 





en In the service of health a 


CHINOIN Pharmaceutical and Chemical Works Co. Ltd., one of the 
top drug producers is in the service of health of humanity, ani- 


mals and plants since 1910. 


CHINOIN, providing for more than one fourth of the. 


trade turnover of the Hungarian pharmaceutical 
industry, was founded by two chemists, Dr. Emil Wolf 
and Dr. Gyorgy Kereszty. 

Since then, the company has developed a great deal 
but the basic phylosophy of its founders is still 
considered relevant in our days. Thus, CHINOIN is 
convinced that above all one can only remain 
successful on the world market in the possession of 
original R and D results. The company’s management 
is also aware of the fact that rapid inrease in research 
costs, the steady lengthening of the research period 
required for the development of a product and other 
factors necessitate technical and scientific cooperation 
with other pharmaceutical companies, research and 
development institutes and universities. CHINOIN has 
its own strong research and development basis which 
is a prerequisite for this cooperation. 

On 22 February, 1991 a final agreement has been 
reached between the State Property Agency and 
SANOFI whereby the French Company acquired 40% of 
the CHINOIN shares and had been granted an option of 
becoming the majority shareholder by buying further 
11% of the shares in 1994. 

The new SANOFI/CHINOIN alliance will contribute to 
the further strengthening of SANOFI's position in the 
pharmaceutical world and ensure CHINOIN’s continued 
growth after several decades of tradition in the 
international pharmaceutical business. 


Drugs for human use 


CHINOIN was among the first manufacturers and 
sellers of salicylates and barbiturates and the 
researchers and developers of sulfonamide and 
quinine derivatives. It was the latter after which the 
name CHINOIN was given to the company, and from 
then on the products were labelled with this trade 
mark. Between World Wars | and II the firm expanded 
further and elaborated the synthesis of numerous 
drugs such as Hypothiazid, Novurit, Indomethacin, 
Sevenal, Pawerine, Perparine, Vitamin B1 etc. 
CHINOIN was the first in Central Europe to develop 
fermentation products starting large-scale production 
of Penicillin in 1950, followed by Streptomycin, 
Oxytetracyclin, Gentamicin and Cephalosporins etc. 
The most important result of the last two decades were 
the development and marketing of several original 
products, such as sugar-derivates with cytostatic effect 
(Degranol, Myelobromol, Mitolactol), a spasmolytic 
(No-Spa), a calcium antagonist (Sensit), antitussive 
agent (Libexin), a new selective MAO-B inhibitor 
Jumex (Selegiline) the first original Hungarian drug 
registered in the USA, and Primycin a topical antibiotic. 
Chinoin achieved significant results, among others, in 


the research of prostagladin and prostacyclin fields and 
development of a new type of antiosteoporotic agent, 
Osteochin registered not only in Japan and Italy but it is 
under registration in several European countries. 


Drugs for animal treatment 


Since 1910 hundreds of different veterinary drugs have 
been introduced by Chinoin. At present more than 30 
drugs for veterinary use are in circulation. 

First of all, it is proud of its success in the research and 
manufacturing of prostaglandins. Enzaprost F injection is 
prostaglandin F2alpha a reproduction controlling agent. It 
has a great role in animal husbandry and veterinary 
therapeutics due to its luteolytic and smooth muscle 
contracting effects. Prevalence of internal and external 
parasitism in animals throughout the world urges the 
company to produce up-to-date anthelmintics and to 
attempt to balance the struggle in favour of humans. 
Albendazole, produced by Chinoin under the name 
Vermitan is one of the broadest spectrum anthelmintics, 
and Neostomosan is a preparation against ectoparasites. 
Besides the above-mentioned preparations’ the 
company produces chemotherapeutics,, antibiotics, 
like Fumagilline, Gentamicin etc. 


Plant protecting materials 


Besides drugs for human and veterinary use Chinoin 
turns out various plant protecting materials, too. 
Research and development of pesticides started after 
the 1st World War. The company was first in Hungary 
to develop seed dressers. 

In the past 20 years this function widened further and it 
is supplying intermediates and active ingredients for 
pesticides to many countries. The main activity of the 
company is characterized by the production of 
fungicides and insecticides. Apart from this, Chinoin is 
formulating different pesticides for special use. 


Other industrial chemicals 


In recent years the circle of industrial chemicals produced 
by Chinoin has widened. The most successful 
preparations are raw materials, substances and auxiliary 
materials for pharmaceutical industry. Moreover, 
corporate activities are focussed on the development and 
production of sulfonamides and the multiple-stage, high 
volume synthesis of a number of antihypertensives, 
diuretics, analgesics, chemotherapeutics and _ other 
pharmaceutical chemicals. 

Cyclodextrins, belonging to the group of industrial 
basic materials, are among the latest successes. Owing 
to intensive research, there is no barrier any longer in 
the way of widespread utilization of cyclodextrins in the 
pharmaceutical-, food-, chemical- and other industries. 














jampart 


HIGHLY ACID-PROOF GLASS LINED PROCESS EQUIPMENT FOR THE CHEMICAL, 
FINE CHEMICAL, PHARMACEUTICAL AND FOOD INDUSTRIES. 


MIXING REACTORS — TANKS — DISTILLING EQUIPMENT — HEAT EXCHANGERS 
AND CONDENSERS — PRESSURE AND VACUUM FILTERS — EVAPORATING AND 


CHRISTALLIZING PANS — COLOUMNS — PUMPS WITH PIPES AND FITTINGS — 
VALVES 


FACTORY FOR CHEMICAL EQUIPMENT 
lam art 1105 BUDAPEST X., GERFELY U. 27. 
PHONE: 1570-111 ® TELEX: 22 5365 


FAX: 1572-029 * CABLE: LAMPART BUDAPEST 








Kereskedelmi Bank Lid., Budapest 
international Trade Promotion Division 

Organizing industrial cooperation 

Establishing joint venture companies - 

Collaboration in the field of tourism and hotel industry 
Mergers and acquisitions 

Real estate 

Investments 

Advising and consultation in the field of banking 
Telephone: direct: 1171-38-25 © Telefax: 132-29-70 
Please contact: Dr. Ervin Ernst, managifg Ajrector 
H-1851 Bindapest V., 
Arany J. wu. 24. 2nd floor 
HUNGARY 






KERESKEDELM! BANK LTD. 
(COMMERCIAL AND CREDIT BANK LTD.) 


Budapest V., Arany Janos u. 24. 
Postal code: H-i8S1 
Telex: 22-3200 
International Banking Dept 
Phone: (361) 131-1165 
117-2687 
International Trade Promotion Division 
Phone: (361) 111-3825 


K ERESKEDELMI BANK LTD. 






Where money starts working 


